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Evidence of Antarctic ice sheet behavior and paleoenvironment is often approached from 
proxy records because there is a dearth of direct records from Antarctica itself.  The studies 
presented here seek to augment our knowledge of translations of the West Antarctic Ice Sheet’s 
(WAIS) marine termination based on direct biostratigraphic evidence.  Diatom analyses were 
conducted from two areas of Ross Sea, Antarctica.  In the first study, diatoms were used to 
constrain the age of diamictons from five seismic units in the Eastern Basin and thus expand our 
knowledge of WAIS behavior during the Southern Hemisphere Last Glacial Maximum (LGM).  
All five units have a late Pliocene diatom assemblage.  The absence of a late Pleistocene diatom 
assemblage indicates that the Eastern Basin LGM could not have been at ca. 20 kyrs.  Moreover, 
differences in diatom assemblages indicate that units previously assigned to a single phase of 
LGM advance and post-LGM retreat must have included two temporally distinct grounding 
events.  In the second study, diatoms were used to assess the uniformity of a till sheet by 
comparing the assemblage from the topset bed to that of the interior of the till sheet.  The 
analysis suggests that the till sheet as observed from seismic data  is homogeneous, and helps 
support the validity of studies made by using short sediment cores that sample only the upper 
part of the till sheet.  In the third study, diatoms from diatomite units from south of Ross Island 
were used to provide paleoenvironmental information about the early Pliocene.  The diatom 
assemblages have no modern analogues, but they do indicate that sea surface temperatures were 
much warmer in the early Pliocene compared to the present, there was enhanced ice sheet 






1.1  Introduction 
 Much of what is known concerning Antarctic glacial cycles comes from evidence 
gathered from sites distant from Antarctica.  For example, growth and collapse of the East 
Antarctic Ice Sheet (EAIS) and West Antarctic Ice Sheet (WAIS) are inferred from eustatic 
fluctuations such as those compiled by Haq et al. (1987).  Additionally, geochemical records 
such as δ18O (Miller et al., 2005; Zachos et al., 2001) and Mg/Ca ratios (Billups, 2002; Billups 
and Schrag, 2003; Lea et al., 2000; Lear et al., 2000) give us important information not only on 
ice volume fluctuations, but also a host of other information such as thermohaline circulation and 
deep sea temperatures. 
 Around the Antarctic margin, several drilling programs have been undertaken since the 
1970's (e.g., DSDP Leg 28, ODP Legs 113, 119, 178, and 188).  While important information 
have been obtained from those cruises, sediment and rock recovery from individual holes have 
generally been low, thereby limiting the amount of information that could have otherwise been 
obtained (Figure 1-1). 
 There is a wealth of information from the Ross Sea and surrounding Transantarctic 
Mountains (TAM), most of them regarding the Last Glacial Maximum (LGM).  These studies 
are mostly from the western Ross Sea, and as such are records EAIS advance and retreat (Licht 
et al., 2005).  The eastern Ross Sea, on the other hand, records expansion and contraction of the 
WAIS. 





Figure 1-1.  Map of Antarctica, with major ice sheets (WAIS and EAIS).  Grey areas represent 
ice shelves.  Truncated wedge shape marks the location of map in Figure 2-1.  Rectangle within 
Figure 2-1 marks the location of map in Figure 4-3. 
 
glacial advance in the area (Mosola and Anderson, 2006; Shipp et al., 1999) proceeded to the 
outer continental shelf.  Domack et al. (1999) conclude that ice sheet occupation of the outer 
continental shelf was between 19,500 and 26,500 years BP, based on a hiatus in bulk-organic 
carbon-dated sediments.  Licht and Andrews (2002), however, place the ice sheet on the outer 
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continental shelf at 13,770 years BP.  The retreat history of the WAIS is important because it 
provides a contextual comparison to Northern Hemisphere glaciation and sea level rise.  
Furthermore, the WAIS, because of its instability (Anderson et al, 2002) and therefore more 
dynamic nature compared to the EAIS, has been a focus of attention in order to understand and 
predict its future behavior in a changing/warming climate.  
1.2  Diatoms 
Diatoms are siliceous microscopic unicellular algae that are abundant in high latitude and 
equatorial Pacific marine sediments.  However, they are found in all waters except the hottest 
and most hypersaline (Round et al., 1990).  They range in size from ten to 150 microns.  Well-
preserved fossil diatoms are known from the Jurassic, with diverse flora occurring in the lower 
Cretaceous (Sims et al., 2006).  There are about 200,000 known diatom species (Armbrust, 
2009), marine and freshwater.  Because they are abundant, readily preserved, and easily 
identifiable, their fossilized remains have been used as a tool to date the age of sediments (e.g., 
Bohaty et al, 1998; Bohaty et al., 2003; McMinn and Harwood, 1995; Whitehead and Bohaty, 
2003) and to deduce paleoenvironments (e.g., Barron, 1992; Censarek and Gersonde, 2002; 
Gersonde and Zielinski, 2000; Kunz-Pirung et al., 2002; Pichon et al., 1987; Zielinski et al., 
1998).  In the Southern Ocean particularly, the distribution and environmental affinities of extant 
diatoms is well known (Armand et al., 2005; Crosta et al., 2005; Cunningham and Leventer, 
1998; Romero et al., 2005).  Additionally, diatoms have been used to infer timing and extent of 
ice sheet fluctuations at different time intervals (e.g., Taylor and McMinn, 2000; Whitehead et 
al., 2003; Whitehead et al., 2004). 
1.3  Overall Objectives and Outline of Diatom Studies Reported Here 
The usefulness of diatoms in many applications form the basis of the three studies 
presented in this dissertation.  The primary objectives were to (1) determine the time of 
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deposition for geomorphological features that have been interpreted to be deposited by an ice 
sheet, (2) assess the homogeneity of a till sheet by comparing diatom assemblages from both the 
upper and lower portions of the till sheet, and (3) determine paleoenvironmental conditions at the 
most southerly site where early Pliocene marine sediments have been recovered.  
 In Chapter 2 (THE LAST EXTENSIVE ADVANCE OF THE WEST ANTARCTIC ICE 
SHEET), an attempt to date tills from geomorphologic features on the outer continental slope is 
undertaken.  Both diatom analysis and radiocarbon dating was used.  In previous studies, 
radiocarbon dating from piston cores across the Ross Sea indicated Late Pleistocene deposition 
of the shelf-wide till sheet.  However, these cores are not correlated to one another with respect 
to seismic data. Seismic data from the Eastern Basin reveals a complex grounding- line feature 
composed of several units exposed at the sea floor that possibly record multiple depositional 
events.    
 Chapter 3 (ARE TILL SHEETS HOMOGENEOUS? A DIATOM PERSPECTIVE) 
presents a comparison of diatom assemblages from within the topset bed of a till sheet to samples 
taken where the till sheet has been deeply scoured by an iceberg.  The purpose of this study is to 
assess the homogeneity of till sheets that are tens of meters thick.  Most studies of Antarctic 
subaqueous till sheets rely on short cores that penetrate, on average, three meters below the sea 
floor.  Because of this, information from the lower portions of till sheets is unavailable.  In this 
study, the idea that till sheets observed from seismic data may be mantled by a thin, seismically-
unresolvable unit that is genetically unrelated.  If this is the case, the usefulness of short cores is 
questioned because they would not represent the entire seismically-resolvable unit.    
 Chapter 4 (EARLY PLIOCENE DIATOM RECORD OF THE ROSS SEA 
CONTINENTAL SHELF, AND-1B, ANTARCTICA) presents a detailed diatom-based 
paleoenvironmental reconstruction.  Scant paleoenvironmental information is known from early 
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Pliocene Antarctica.  Various scenarios have been proposed regarding sea surface temperature 
and cause of early Pliocene warmth.  The diatom record is analyzed from two diatomaceous units 
(DU-XII and DU-XIII), representing a time interval ca. 4.8 to 4.9 Ma.  This record helps to better 
understand early Pliocene Antarctic paleoenvironment and cause-and-effect mechanisms 
concerning early Pliocene warmth in Antarctica.  
 Chapter 5 (CONCLUSIONS) contains a summary and conclusions to these studies.  
Briefly, it describes the connections to one another, and offers suggestions of what may be done 
as a follow-up to these studies. 
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THE LAST EXTENSIVE GLACIAL ADVANCE OF THE WEST 
ANTARCTIC ICE SHEET 
 
2.1 Introduction 
The conventional view of global ice volume and climate change is derived from deep-sea 
proxy evidence, primarily 18O (Figure 2-1).  There is, however, significant first-order 
uncertainty as to whether global climate change operates synchronously with ice volume change.  
Do larger 18O values always equate vis-à-vis to cooling and ice volume expansion?  A second-
order question concerns the synchronicity and uniformity with which local ice volume changes 
occur.  With respect to proxy-based interpretation of ice volume change, the most uncertainty 
concerns how global climate change affects WAIS dynamics.  The uncertainty arises because of 
two factors: (1) the WAIS is relatively small and would not dramatically change the value of 
deep sea proxy measures used to infer global ice volume change, and (2) the WAIS is marine-
based (i.e., much of its base is in contact with land below sea level) and hence susceptible to 
melting by warm water intrusion that may be unrelated to global climate changes.  Does the 
larger land-based EAIS oscillate in the same way as does the WAIS?  Resolving such a question 
cannot be addressed from composite 18O, partly because the WAIS volume is below the 
resolution of 18O instrumental techniques.  Nonetheless, it is generally accepted that global ice 
volume expansion leads to eustatic fall during glacial episodes, which causes all marine-based 
systems to advance into shoaling waters (Huybrechts, 2002).  Knowing the history of grounding 




Figure 2-1.  Benthic 18O stack from early Pliocene to present (Lisiecki and Raymo, 2005).  
Even-numbered stages represent episodes of continental ice sheet expansion and deep water 
cooling. 
 
ice volume change can be accepted.  Direct chronologic evidence for even the most recent WAIS 
retreat (as recorded by a back-stepping series of subaqueous moraines on the Ross Sea outer 
continental shelf) is ambiguous.  Currently, the ages of till sheets in Eastern Basin (EB), Ross 
Sea, are constrained by relatively few radiocarbon dates.  The dates are not in the expected order 
as suggested from the seismic stratigraphic back-stepping pattern and therefore violate basic 
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principles of stratigraphic superposition.  For example, radiocarbon dates from benthic 
foraminifers in till suggested to Licht and Andrews (1992) that the WAIS advance occurred after 
13.8 kyrs.  Conversely, acid insoluble organic (AIO) radiocarbon dates from open marine 
sediments resting unconformably on till indicate WAIS retreat ca. 26 kyrs (Mosola and 
Anderson, 2006).  Clearly, these conclusions are incompatible.  Mosola and Anderson (2006) 
note that radiocarbon dates from Antarctic waters need to be considered suspect.  In contrast to 
this uncertainty concerning the chronology of “recent” WAIS advance and retreat, the 
distribution of morpho-stratigraphic units assigned to the last glacial cycle is well established.  In 
other words, there are indeed numerous lines of evidence confirming that the WAIS was greatly 
expanded at the peak of the LGM.  These lines of evidence include glacial troughs that extend to 
the shelf edge, mega-scale glacial lineations within broad trough axes, and a series of back-
stepping morpho-stratigraphic units associated with deposition during pauses of the WAIS 
during its retreat from the shelf edge (Shipp et al., 1999). 
Given the lack of a reasonable explanation as to how and when radiocarbon data should 
be considered useable, this study uses an alternate strategy to evaluate the “recent” WAIS 
advance/retreat chronology on the EB outer continental shelf.  In this study, diatom assemblage 
data is used to address the following questions concerning the chronology of WAIS grounding 
line translations in the marine environment: 
1.  Do these till sheets represent one single glacial cycle? 
2.  When were these till sheets deposited? 





2.1.1  Antarctic Contribution to Sea Level Change During the Last Glacial Cycle  
Did the WAIS expand greatly and advance to the shelf edge during the LGM?  At the 
LGM, eustatic sea level was approximately 125-130 m lower than today (Chappell and 
Shackleton, 1986; Fleming et al., 1998; Yokoyama et al., 2000).  Given what is known of global 
distribution of ice volume during LGM, the Antarctic ice sheets must have been greatly enlarged 
at the time.  Antarctic ice volume increase should have been greatest in coastal areas of the 
WAIS and the Antarctic Peninsula (Bentley and Anderson, 1998), because surface altitude at 
Vostok Station (East Antarctica) was a few hundred meters lower than present during the LGM 
(Jouzel et al., 1998).  There is, however, no consistent estimate of the Antarctic contribution to 
LGM sea- level fall.  Huybrechts (2002) estimated that the entire Antarctic ice sheet contributed 
14 to 18 m of sea-level fall.  Similarly, Denton and Hughes (2002) suggested a 14 m 
contribution.  Colhoun et al. (1992) estimated that the Antarctic contribution was only 0.5 to 2.5 
m, and suggested that ice sheet expansion in the Ross Sea sector was minimal.   In contrast, 
Northern Hemisphere contribution to LGM sea level fall was on the order of 100 m (Tushingham 
and Peltier, 1991).  If so, then the Antarctic contribution to LGM sea level fall must have been 
on the order of ca. 30 m.  Perhaps the “missing water” needs not be placed on Antarctica 
(Andrews, 1992).  Recent numerical modeling predicts that the surface of the WAIS at Siple 
Dome (south of the Ross Sea) inflated only 200 m at LGM (Waddington et al., 2005).  This 
model result dramatically calls into question the view that a large volume of water was stored in 
the WAIS.  Moreover, it calls into question the view that the LGM advance culminated at the 
Ross Sea shelf edge because whole scale expansion with streaming ice requires significantly 
more ice sheet surface inflation.  A wholesale re-examination of WAIS stability, as well as its 
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response and contribution to sea level change as currently deduced for deep sea proxy evidence, 
is in order.  
2.1.2  Eastern Basin Seismic Units  
From oldest to youngest, the five seismic units described by Bart (2004) in EB are named 
Blue, Purple, Red, Brown, and Grey (Figure 2-2).  The Blue Unit is a pre-LGM unit.  Correlation 
to DSDP Leg 28, Site 272, indicates a Pliocene age (Bart, 2004).  The Purple Unit is assigned to 
the LGM (Shipp et al., 1999; Mosola and Anderson, 2006), whereas younger units correspond to 
deposition during three pauses when the LGM ice sheet retreated.  Indeed, the units show an 
overall backstepping pattern.  In other words, the basinward termination of these units moves 
successively landward.  These seismic units are each >30 meters thick.  Piston cores have an 
average length of 2 meters and thus sample the upper portion of grounding wedge sediments, 
capped by a thin (~10 cm in the EB) veneer of pelagic sediment.    As a first step, diatom 
assemblages were examined to assess the assumption that these seismic units (till sheets) were 
deposited during a single glacial cycle.  
2.1.3  Background on Diatom Ages of Seismic Units 
Might these till sheets predate the LGM?  These tills were sampled at DSDP Leg 28 sites, 
and their original age assignment was Quaternary (2.5 Ma or younger) (Hayes et al., 1975).  
Considering the many glacial cycles contained within the Quaternary, these features may have 
well been constructed before the LGM.  If in fact the top four units (Purple, Red, Brown, Grey) 
represent LGM and post-LGM deposits, an abundance of Late Pleistocene diatoms (Assemblage 
“A”) within the diamicton would be expected.  Although the diamicton would naturally contain 




Figure 2-2.  Maps of the study area.  Upper: distribution of the five EB seismic units. White dots 
denote location of piston cores used in this study.  Piston cores labeled simply as “pc” denote 
those from cruise NBP03-01A.   Black squares denote location of DSDP drill sites; lines 
represent seismic data tracklines used to define seismic units; thick black line is the seismic line 
depicted in Figure 2-4.  BL=Blue Unit.  Lower: general map of the Ross Sea showing 500m and 
1000m contour lines. 
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interglacials when open water existed and permitted diatom-bearing sediment to accumulate on 
the sea floor. 
An earlier study by Fillon (1972) suggested that there is a shelf-wide unconformity on the 
Ross Sea, separating Bruhnes-age (0-0.78 Ma) sediment from Gauss-age (ca. 2.4 Ma) sediment.  
The purported cause of this unconformity is a bottom current that swept off the less-compacted 
Matuyama-age sediment.  Interestingly, he did not invoke glacial erosion as a possible cause for 
this unconformity.  The presence of this unconformity was later challenged by Kellogg et al. 
(1979), who argued that the interval below the pelagic drape is of LGM age.  However, they 
drew this conclusion based in part on the presence of the diatom Coscinodiscus furcatus 
(synonymous with Stellarima microtrias (Mahood and Barron, 1996)), which at the time was 
thought to have a restricted age range from mid-Bruhnes to the present, but in fact it has now 
been found to have a much longer range (Recent to at least Miocene; Burckle and Potter, 1996; 
Sjunneskog and Scherer, 2005). 
The ages of these seismic units are investigated here with a systematic diatom-
biostratigraphic approach.  The piston cores used in this examination were carefully selected 
based on their locations within the context of the seismic units.  Diatom age determination is 
essential to the central question concerning WAIS expansion during the LGM.  
2.2 Methods  
2.2.1  Statistical Analysis 
 Cluster analysis was conducted on all samples to assess homogeneity of the seismic units 
using PAST (PAleontological STatistics, version 1.94, Hammer et al., 2006).  The analysis was 
used to determine if the cores from a single unit are similar to one another.  This assessment is 
important in that it helps determine whether the seismic units were deposited during a single 
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event when the WAIS advanced and retreated, or if each seismic unit represents discrete 
grounding events.  Paired grouped algorithm was used, and similarity was determined with 
Euclidean distance measure. 
2.2.2  Diatom Processing 
 Sediment samples (approximately 1-2 cc) were taken from piston cores archived at the 
Antarctic Marine Geology Research Facility, Florida State University.  When possible, one or 
two samples were taken from the pelagic sediment and at least four samples were taken from the 
diamicton.  The samples were treated with distilled water and H2O2, to disaggregate them and to 
oxidize organic matter.  They were washed at least three times with distilled water, and samples 
were strewn on cover slips.  The cover slips were mounted on glass slides using Norland Optical 
Adhesive with refractive index of 1.56, and cured under UV light.   Analysis was done with an 
Olympus BX51 microscope using an oil- immersion lens at 1000x magnification and DIC filter.  
Each slide was examined until at least 300 specimens were counted.  Samples from the Brown 
and Grey Units had very low concentrations of whole or identifiable diatoms. Therefore, in order 
to concentrate the diatoms, these samples were sieved so that only the >20 m fraction was 
retained.  The unsieved samples from the Brown and Grey Units were examined to determine if 
small diatoms were present.  Overall, 38,201 diatoms were counted.  
2.2.3  Diatom Analysis 
Two piston cores from the Grey Unit, and four piston cores each from the Brown, Red, 
Purple, and Blue Units were examined.  The piston cores were selected based on availability and 
location, with the purpose of covering as wide a geographical area as possible.  Additionally, 
piston core NBP94-01 pc31, located west of the EB seismic units (Central Trough), was 
examined.  If all units contain the same diatom assemblage, then the units represent one single 
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grounding event and subsequent backstepping of the ice sheet.  If different diatom assemblages 
are found in each of the units, they would suggest that each unit was deposited during discreet 
glacial advances.  Because the LGM grounding event is presumed to have covered the entire 
Ross Sea, and therefore deposited one single till sheet, the similarity or dissimilarity of the 
Central Trough site relative to other cores in this study is important.  
On average, 4300 specimens were analyzed for each unit.  Appendix A shows relative 
abundances of taxa for each sample.  Traditional diatom biostratigraphic zonations for the 
Southern Ocean (Harwood and Maruyama, 1992; Winter and Iwai, 2002) have been developed 
for deep water sites, but the diamictons of the shelf sites are mostly interpreted to be subglacial 
(i.e., reworked).  Therefore, several diatom species have been categorized into three age-related 
assemblages:  (1) Assemblage “A”, (2) Assemblage “A-1”, and (3) Assemblage “B” (Table 2-1).  
Additionally, the following were plotted because of their high abundance in many of the 
samples:  (4) Eucampia antarctica, (5) Paralia spp., and (6) Actinocyclus sp.  Assemblage “A” 
consists of extant species that comprise Late Pleistocene taxa.  These represent nearly 98% of the 
Holocene assemblage, although it is noted that their First Occurrence Datum (FOD) are in the 
Pliocene.  Assemblage “A-1” also consists of extant species, but have a Pleistocene FOD.    
Assemblage “B” consists of extinct taxa whose Last Occurrence Datums (LOD) are mostly in the 
Pliocene.  Eucampia antarctica is a taxon with sea- ice affinity that was abundant during Marine 
Isotope Stage (MIS) 2 in deep water Atlantic sites, indicating the limits of expanded sea ice 
(Burckle and Cooke, 1983).  It is abundant in the modern Antarctic shelf, and it is reasonable to 
assume that it was also abundant on the shelf during previous interglacials.  Paralia spp. is 
common in reworked Pleistocene sediment.  Because it has a long range, it is of no value as a 
biostratigraphic indicator (Sjunneskog and Scherer, 2005).  This taxon, however, is rare in 
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modern Ross Sea pelagic sediments.  Actinocyclus sp. is a robust taxon that has not been 
formally described.  Its age range appears to be long, because it occurs in modern pelagic 
sediment described in this chapter, as well as in 4.8-4.9 Ma sediment from the AND-1B core 
(Chapter 4).  Similar to Paralia spp., it is rare in modern Ross Sea pelagic sediments.  
 




Actinocyclus actinochilus Actinocyclus karstenii 
Fragilariopsis curta Fragilariopsis barronii 
Fragilariopsis cylindrus Fragilariopsis interfrigidaria 
Fragilariopsis kerguelensis Rouxia diploneides 
Fragilariopsis obliquecostata Stephanopyxis turris 
Fragilariopsis ritscheri Thalassiosira complicata 
Fragilariopsis sublinearis Thalassiosira fasciculata 
Porosira pseudodenticulata Thalassiosira insigna 
Thalassiosira gracilis Thalassiosira inura 
Thalassiosira lentiginosa Thalassiosira kolbei 




  Fragilariopsis rhombica 
Fragilariopsis separanda 
 
 Because the diamictons represent reworked sediments, the strategy used here was to 
examine the diatom assemblage of each unit and determine the most likely age assignment.  Of 
particular interest is whether or not units assigned to the recent advance and retreat (the upper 
four units) contain Assemblage “A-1” diatoms and thus are consistent with a traditional LGM 
chronology.  Given that older taxa may be reworked into younger sediments, the absence of 
younger taxa (e.g., Assemblage “A-1”) is assessed to help with this determination. The 
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remaining taxa were counted, but they have long age ranges and/or generally occur with less 
abundance, so were not included in the tables depicting the cores. 
2.2.4  Radiocarbon Dating 
Bulk organic radiocarbon dates were obtained from three samples from within the Blue 
Unit (NBP03-01A pc15 120-123cm; pc15 170-173cm; pc27 100-103cm, Figure 2-1).  The 
samples were dried in an oven at 50ºC for 24 hours, and analyzed at the NOSAMS AMS facility 
at Woods Hole Ocenographic Institute, Woods Hole, Massachussetts.  Because the Blue Unit is 
demonstrably older than LGM, any radiocarbon dates should be beyond the limits of radiocarbon 
dating techniques.  Dates younger than LGM would indicate significant contamination by 
younger material into the Blue Unit.  
2.3 Results 
2.3.1  Statistical Analysis 
 Cluster analysis was used to evaluate the degree to which samples and cores from each 
unit are more similar to one another than from samples from other units (F igure 2-2).  Samples 
from the Purple and Red Units cluster together, and samples from the Brown and Grey Units also 
cluster together.  Three of the Purple Unit samples are similar to the Blue Unit samples, 
indicating similar diatom assemblages.  Most of the pelagic sediment samples cluster together, 
with a few exceptions.  Those pelagic sediment samples that cluster with diamicton samples have 
higher relative abundances of reworked taxa.  
2.3.2  Blue Unit 
There are no Assemblage “A-1” taxa present in the Blue Unit diamicton, but are present 
in the pelagic samples found at the top of most cores.  However, specimens of Thalassiosira cf. 




Figure 2-3.  Cluster analysis of EB samples.  C=Central Trough samples, B=Blue Unit samples, 
P=Purple Unit samples, R=Red Unit samples, BR=Brown Unit samples, G=Grey Unit samples.  
The lower-case d=diamicton sample and p=pelagic sample.  A short-hand notation is used for 
each core.  The first number indicates the cruise number (03=NBP03-01, 95=NBP95-01, 




F. kerguelensis, as well as S. tetraoestrupii var. reimerii.  Rouxia leventerae and younger 
diatoms known to occur elsewhere in Antarctica are absent.  Assemblage “B” taxa occur with 
much greater abundances (Table 2-2), along with Paralia spp. and early- or pre-Pliocene taxa (T.  
oliverana var. sparsa, Denticulopsis spp.,  and ebridians). 
The three Blue Unit samples that were analyzed for radiocarbon yielded the following 
uncorrected ages:  41,700 ± 1700 BP(pc15 120-123 cm); 43,700 ± 2900 BP (pc15 170-173 cm); 
and 41,300 ± 2100 BP (pc27 100-103 cm).  The errors on these dates are six to seven times 
larger compared to those for published elsewhere for the Ross Sea.  
Table 2-2.  Relative abundance of Blue Unit cores.  
Blue Unit NBP03-01A pc15 
    
depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 2.63 37.50 13.16 10.20 6.25 1.32 
5-6 cm 0.98 18.04 18.16 30.92 9.08 0.00 
9-10 cm 0.00 1.15 42.69 4.58 7.16 0.86 
80-81 cm 0.00 1.47 37.65 4.41 9.12 0.29 
120-121 cm 0.00 1.11 29.92 3.60 10.53 0.28 
170-171 cm 0.00 0.29 33.43 3.23 18.77 0.59 
Core Catcher 0.00 1.80 36.53 2.10 3.29 0.00 
       Blue Unit NBP03-01A pc26 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 1.49 40.30 9.85 7.46 16.72 0.00 
16-17 cm 0.00 0.00 30.66 2.87 20.63 2.87 
31-32 cm 0.00 0.00 33.84 3.66 29.88 2.74 
       Blue Unit NBP03-01A pc27 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 3.71 80.41 0.00 4.54 2.27 0.21 
15-16 cm 0.00 0.62 22.91 0.93 14.55 6.81 
28-29 cm 0.00 0.00 25.16 1.61 9.68 4.84 
100-101 cm 0.00 0.00 23.46 0.88 15.54 2.35 




Table 2-2, continued. 
Blue Unit NBP94-01 pc35 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
2-3 cm 0.61 0.91 13.72 1.52 30.18 1.83 
22-23 cm 0.56 0.28 18.89 1.11 26.67 6.39 
44-45 cm 0.00 0.89 18.10 2.08 23.15 4.15 
Core Catcher 0.00 0.33 16.01 0.65 19.28 3.92 
 
2.3.2  Purple Unit 
 Four piston cores were collected from the sub-crop of the Purple Unit.  The diamicton of 
these cores are dominated by Paralia spp. (Table 2-3).  Assemblage “A-1” taxa are absent in the 
diamicton, but are present in the pelagic sediments.  Assemblage “A” taxa occur in low 
abundances, and Assmblege “B” taxa are slightly more abundant.  There are rare occurrences of 
F. kerguelensis, A. maccollumii, and R. leventerae.  
Table 2-3.  Relative abundance of Purple Unit samples.  
Purple Unit NBP03-01A pc12 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.91 15.71 6.04 9.67 42.90 1.81 
4-5 cm 0.00 2.00 6.89 7.33 61.78 0.22 
8-9 cm 0.00 0.00 11.30 0.58 58.26 1.45 
28-29 cm 0.00 0.00 10.92 0.28 59.38 1.68 
53-54 cm 0.00 0.00 14.08 0.00 68.45 0.00 
       Purple Unit NBP03-01A pc21 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 4.36 45.79 3.12 27.41 11.53 0.00 
8-9 cm 0.60 18.62 4.50 27.33 27.03 0.90 
12-13 cm 0.00 7.43 3.72 12.69 49.54 1.24 
20-21 cm 0.00 0.00 5.03 0.28 63.97 1.96 
26-27 cm 0.00 0.29 7.58 0.29 61.81 2.33 
118-119 cm 0.00 0.00 6.37 0.64 60.19 1.91 
236-237 cm 0.00 0.00 9.17 0.59 54.14 2.37 




Table 2-3, continued. 
Purple Unit NBP03-01A pc25 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 1.23 9.85 12.92 3.08 27.69 1.54 
30-31 cm 0.00 0.31 16.77 0.93 26.40 3.11 
60-61 cm 0.00 0.00 12.42 0.62 27.95 3.42 
89-90 cm 0.00 0.00 11.99 0.32 28.08 3.15 
       Purple Unit NBP94-01 pc34 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.07 14.36 7.22 25.41 29.53 0.00 
26-27 cm 0.09 0.26 12.42 0.97 40.18 0.00 
52-53 cm 0.00 0.17 14.25 0.42 36.47 0.00 
Core Catcher 0.00 0.27 11.06 1.63 36.54 0.00 
 
2.3.3  Red Unit 
Four piston cores were collected from the sub-crop of the Red Unit.  The diamicton of these 
cores are dominated by Paralia spp.  There are no Assemblage “A-1” taxa in the diamicton.  
However, Thalassiosira cf. T. antarctica occurs rarely in core NBP03-01A pc17 (Appendix A-
3).  Assemblage “A” taxa occur in low abundances (e.g., F. kerguelensis), and Assemblage “B” 
taxa are slightly more abundant (Table 2-4).  
Table 2-4.  Relative abundance of Red Unit samples.  
Red Unit NBP03-01A pc16  
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 1.30 63.28 0.78 12.50 8.85 0.00 
15-16 cm 0.00 7.21 9.70 6.22 44.28 0.00 
30-31 cm 0.00 8.99 9.55 3.65 37.92 0.00 
150-151 cm 0.00 2.87 11.00 1.44 46.65 0.00 
202-203 cm 0.00 1.02 9.95 1.28 54.34 0.00 





Table 2-4, continued.  
Red Unit NBP03-01A pc17 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 1.20 47.75 2.70 16.22 9.31 2.40 
15-16 cm 0.00 10.29 8.36 14.79 43.09 0.96 
19-20 cm 0.00 3.77 5.66 1.62 53.91 1.89 
70-71 cm 0.00 2.48 6.52 1.86 64.29 1.24 
141-142 cm 0.55 0.00 6.58 0.00 56.16 1.10 
Core Catcher 0.29 1.15 8.05 0.57 40.23 1.15 
       Red Unit NBP03-01A pc18 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.29 26.69 4.99 19.94 21.41 1.76 
15-16 cm 0.00 1.81 9.97 1.21 36.56 1.81 
20-21 cm 0.00 0.33 6.95 0.66 53.97 1.99 
80-81 cm 0.00 0.87 8.12 0.87 53.62 2.32 
137-138 cm 0.33 1.95 11.07 1.30 36.16 3.58 
       Red Unit NBP94-01 pc36 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.38 31.26 4.21 11.09 30.11 0.00 
32-33 cm 0.11 1.17 8.96 1.07 53.94 0.00 
64-65 cm 0.00 1.35 9.87 0.60 61.73 0.00 
95-96 cm 0.00 1.05 10.72 0.88 52.37 0.00 
 
2.3.4  Brown Unit 
 Four piston cores collected from the Brown Unit are characterized by low abundances of 
whole of identifiable diatom fragments.  Assemblage “A-1” taxa are absent.  The samples 
contain mostly robust taxa with long age ranges, such as Paralia spp., Stephanopyxis spp., E. 
antarctica, Actinocyclus spp., and T. torokina (Table 2-5).  One specimen of F. kerguelensis was 





Table 2-5.  Relative abundance of Brown Unit samples. 
Brown Unit NBP94-01 pc37 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.00 2.85 10.16 1.63 2.44 5.69 
62-63 cm 0.00 0.00 23.93 5.90 4.26 42.30 
123-124 cm 0.00 0.63 16.93 5.64 3.76 45.14 
177-178 cm 0.00 0.33 16.34 6.21 7.19 38.56 
       Brown Unit NBP95-01 pc23 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
2-3 cm 0.00 0.61 17.68 4.27 6.40 37.50 
56-57 cm 0.00 0.30 21.58 5.47 10.64 39.82 
110-111 cm 0.00 0.65 15.64 3.26 7.49 40.07 
164-165 cm 0.00 0.00 19.57 2.14 3.36 44.04 
       Brown Unit ELT52 pc2  
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.00 5.63 17.81 23.13 2.50 27.19 
194-195 cm 0.00 0.32 27.24 1.60 3.85 36.86 
386-387 cm 0.00 0.00 32.92 0.62 2.46 34.15 
579-580 cm 0.00 0.62 27.41 0.93 2.49 38.94 
       Brown Unit GL58 pc18 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
2-3 cm 0.00 2.66 11.54 16.57 8.28 25.44 
128-129 cm 0.00 1.20 21.32 15.32 5.11 33.93 
254-255 cm 0.00 1.53 25.46 10.43 8.28 32.21 
380-381 cm 0.00 0.65 15.21 16.83 9.06 30.10 
 
2.3.5  Grey Unit 
Two piston cores collected from the Grey Unit are characterized by low abundances of 
whole or identifiable diatom fragments.  Assemblage “A-1” taxa are absent.  The samples 
contain mostly robust taxa with long age ranges, such as Paralia spp.,  Stephanopyxis spp., E. 




Table 2-6.  Relative abundance of Grey Unit samples.  
Grey Unit NBP95-01 pc24 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-1 cm 0.60 56.29 0.90 18.26 0.60 5.99 
60-61 cm 0.00 0.33 22.26 1.66 14.95 26.58 
120-121 cm 0.00 0.00 20.13 2.88 10.22 29.71 
Core Catcher 0.00 0.00 22.92 1.66 10.30 30.56 
       Grey Unit ELT32 pc18 
    depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
0-3 cm 7.44 67.81 0.40 9.86 1.01 0.00 
140-141 cm 0.00 0.39 22.35 4.71 9.41 38.04 
280-281 cm 0.00 0.00 22.01 0.94 11.01 37.11 
420-421 cm 0.00 0.33 24.92 1.97 7.87 34.75 
 
2.3.6  Central Trough 
 In the Central Trough, the diamicton of piston core NBP94-01 pc31 contains low 
abundance of Assemblage “A” taxa, Assemblage “B” taxa, and E. antarctica (less than 5% 
each).  Abundance of Paralia spp. does not exceed 30%, but abundance of the Miocene 
Denticulopsis species is between 15-27% (Table 2-7).   
Table 2-7.  Relative abundance of Central Trough samples.  
Central Trough NBP94-01 pc31 
   depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
3-4 cm 4.97 62.25 0.00 2.48 0.50 1.16 
6-7 cm 5.22 43.68 0.55 8.24 1.10 0.27 
16-17 cm 7.50 40.63 1.25 7.50 1.88 0.00 
26-27 cm 3.20 45.64 0.58 7.27 1.16 0.00 
31-32 cm 1.62 30.77 0.00 2.83 2.02 0.00 
44-45 cm 0.00 3.37 2.76 0.92 22.39 2.15 
48-49 cm 0.00 3.26 2.30 0.38 18.81 1.73 
55-56 cm 0.00 2.77 0.00 0.00 4.35 0.00 
69-70 cm 0.00 1.95 4.46 1.39 18.11 1.11 
81-82 cm 0.00 2.68 3.45 1.34 27.39 0.00 
91-92 cm 0.00 0.92 4.92 0.92 24.31 2.15 
111-112 cm 0.00 2.62 3.49 0.87 23.84 1.16 
27 
 
Table 2-7, continued. 
depth A-1 A B E. antarctica Paralia spp. Actinocyclus sp. 
173-173 cm 0.00 3.86 3.08 2.06 14.91 1.03 
 
 
Figure 2-4.  Age ranges of selected Southern Ocean diatoms; most LOD and FOD are from Cody 
et al. (2008).  FOD for F. kerguelensis is from Harwood and Maruyama (1992).  The Harwood 
and Maruyama (1992) FOD is based on biostratigraphic observations, rather than CONOP 
modeling employed by Cody et al. (2008).  The box represents interpreted age range for the 
Brown and Grey Units, based on diatom assemblage, LOD of T. torokina, and FOD of P. 
pseudodenticulata.  The thicker lines represent taxa that are present in Grey Unit samples.  
Assemblage “A” taxa are present, but relative abundance is low in the diamicton samples (Table 




Figure 2-5.  Interpreted line drawing of seismic profile NBP94-14 (see Figure 2-2).  Black bars 
represent locations of piston cores used in this study.  BL=Blue Unit; P=Purple Unit; Br=Brown 
Unit.  The Grey Unit is not shown on this profile.  
 
2.4 Discussion 
2.4.1  Late Pliocene Blue Unit 
The four cores in the Blue Unit are similar to one another (Figure 2-3, Table 2-2, 
Appendix A).  Moderate abundance of Paralia spp., and early- or pre-Pliocene taxa (T.  
oliverana var. sparsa, Denticulopsis spp.,  and ebridians) suggest that some reworking has taken 
place.  The presence of S. tetraoestrupii var. reimerii, with an FOD of 2.61 Ma (Cody et al., 
2008) requires that the Blue Unit is no older than 2.61 Ma.  No other species of late 
Pliocene/early Pleistocene age are present. Specimens of Thalassiosira cf. T. antarctica do occur 
sparsely in the diamicton.  This species is found in the early Pliocene Sørsdal Formation and 
under light microscope, it is indistinguishable from the modern T. antarctica (Whitehead et al. 
2001).  If this species is in fact T. antarctica, then its range would extend into the early Pliocene, 
and not to 0.5 Ma, as shown in Figure 2-4.  Therefore, T. antarctica and T. cf. T. antarctica are 
not included in Assemblage “A-1”.  Based on the presence of Assemblage “B” taxa, the Blue 
Unit was deposited during the Pliocene, with a diatom assemblage that allows placement into the 
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T. kolbei or T. vulnifica biozones (late Pliocene; Winter and Iwai, 2002).  Analysis of seismic 
reflection data reveals this unit to be made up of a series of parallel reflectors, suggesting it is a 
relatively undisturbed glaciomarine unit (see Figure 4 of Bart, 2004).  A complete relative 
abundance table for all samples is found in Appendix A.  
2.4.2  No Definite Diatom Age for the Purple and Red Units 
Although the diamicton is dominated by Paralia spp., the youngest FOD is provided by 
rare occurrences of F. kerguelensis (3.1-1.9 Ma).  Present are also A. maccollumii (2.84 Ma) and 
R. leventerae (2.54 Ma).  A definite age for the Purple and Red seismic units cannot be 
determined using diatoms because of the absence of good biostratigraphic markers and the high 
abundance of long-ranging taxa.  Stratal relationships require they be younger than the Blue 
Unit.  Because Assemblage “A-1” taxa are absent in the diamicton the Purple and Red Units 
cannot be associated with an LGM advance.  Cluster analysis indicates that the Purple and Red 
Units are similar to each other.  
2.4.3  Late Pliocene Diatom Age for the Brown and Grey Units 
These two units, along with the Purple and Red Units, exhibit chaotic seismic facies and 
are interpreted to have been deposited in a subglacial setting.  The presence and high abundance 
of T. torokina suggests that this species is enriched in the sediment (both by preservation and 
sieving) but may suggest a maximum age of 2.06 Ma (LOD of T. torokina is 2.06 Ma (Cody et 
al., 2008)), with the assumption that these are not reworked into younger sediment as supported 
by the near-absence of late Pliocene/early Pleistocene biostratigraphic markers. However, T. 
torokina is believed to have a LOD of 1.06 Ma on the continental shelf (Winter, personal 
communication). In the Grey Unit, one specimen of  Porosira pseudodenticulata indicates that 
the Grey Unit is 2.45 Ma or younger (Figure 2-4).  One core from the Brown Unit (GL78 pc18) 
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contains moderate abundances of E. antarctica within the diamicton. On the other hand, the 
pelagic drape from some cores in the Purple Unit (NBP94-01 pc34; NBP03-01A pc21), Red Unit 
(NBP03-01A pc16; NBP03-01A pc17; NBP03-01A pc18; NBP94-01 pc36), and Brown Unit 
(ELT52 pc2), also contain moderate amounts of E. antarctica. 
2.4.4  Central Trough Site Contains a Different Diatom Assemblage 
 The main difference between Central Trough diamicton samples and EB diamicton 
samples is the abundance of Miocene Denticulopsis spp., between 15-27% (Appendix A-6).  
Although the Central Trough site has a considerable Miocene component (various species of 
Denticulopsis), the presence of T. vulnifica (FAD 3.49 Ma) and F. kerguelensis suggest a 
Pliocene age.   Given the paucity of both Assemblage “A” and Assemblage “B” taxa in Central 
Trough samples, age determination for this site is tenuous.  While this site is not associated with 
a seismically-delineated unit, seismic data analysis reveals that the stratum that this core sampled 
is stratigraphically below the Blue Unit (Figure 2-5).   The diatom assemblage, different from the 
other sites, suggests that that the diamicton in the area surrounding the core was deposited during 
a grounding event prior to the Purple, Red, Brown, and Grey ground ing events.  In other words, 
the last grounding event occurring in EB could not have been shelf-wide. 
2.4.5  Eastern Basin Units Represent More Than One Glacial Advance and Retreat 
 The diatom data presented here do not support the view that the backstepping EB seismic 
units were deposited during a single phase of post-LGM retreat.  From a diatom assemblage 
perspective, if the Purple Unit represents a single advance of an ice sheet, followed by 
subsequent pauses (to deposit the Red, Brown, and Grey Units), then the succession of younger 
seismic units should contain the same diatom assemblage.  The similarity of the Purple and Red 
Units (dominated by Paralia spp.) indicates that a possible genetic relationship exists.  This 
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assemblage is, however, markedly different from the diatom assemblage of the Brown and Grey 
Units, which is dominated by Actinocyclus sp.  It is possible that the Purple Unit represents the 
initial advance of a grounding event, and the Red Unit represents a pause in the retreat of this 
grounding event.  After complete evacuation from the OCS, the ice sheet re-advanced to deposit 
the Brown Unit, and retreated and paused to deposit the Grey Unit.  Then, in this scenario, the 
latest grounding event on EB (represented by the Brown and Grey Units) did not encompass the 
whole of the continental shelf.  
2.4.6  Eastern Basin Till Sheets Were Deposited in the Late Pliocene 
Diatom assemblages from diamictons strongly suggest a late Pliocene age and time of 
deposition.  This age is determined by the presence of Assemblage “B” in the diamictons, 
together with the near-absence of Assemblage “A” and absence of Assemblage “A-1”.  The 
diatom analysis presented here provides no conclusive evidence that the EB seismic units are 
associated with the LGM advance.  Given that there were many pre-MIS-2 interglacials of 
Holocene magnitude (based on δ18O), these deposits should/could have incorporated an 
abundance of Late Pleistocene diatoms (i.e., Assemblage “A”, “A-1”).  It is not plausible that 
most of the Assemblage “A” taxa dissolved, leaving behind more robust taxa because there is a 
high abundance of diatom fragments, which are highly susceptible to dissolution.  Moreover, if 
dissolution of fragile Pleistocene diatoms was prevalent, heavily silicified late Pleistocene 
species (for example, F. obliquecostata) would be expected to survive this kind of selective 
dissolution.  Dilution of hemipelagic sediments deposited during interglacials could explain the 
near absence of late Pleistocene diatoms in the diamictons.  Glacial shearing of diatomaceous 
sediment significantly reduces the diatom abundance and alters the assemblage (Scherer et al., 
2005). However, the analyses of more than 4000 specimens per unit should have allowed for 
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encountering even very rare specimens and young organic carbon would be expected to be 
diluted along with the young diatoms.  
Based on the absence of Assemblage “A-1” and paucity of Assemblage “A” within the 
diamictons, it is argued here that the EB units were not deposited during the LGM.  If, as the 
radiocarbon data suggest, these units were deposited during the LGM, then at least some MIS-3 
and older diatoms should be present along with older diatoms excavated from older basins.  The 
distinct assemblages in each of the units suggest that these units were deposited individually and 
discretely, and not as a single event, as the conventional LGM scenario seems to suggest.  If the 
Purple through Grey Units are of LGM age, then more than 100 meters of deposition over a large 
area occurred during the limited time interval of ice sheet advance (a few thousand years).   
 Another piece of evidence is the low abundances of E. antarctica in diamicton samples.  
Burckle and Cooke (1983) noted that E. antarctica is abundant in MIS-2 sediments of the deep 
water Atlantic sector of the Southern Ocean, and suggest its use as a means of correlating cores.  
They also noted that E. antarctica is nearly absent in MIS-1 and MIS-5e deep water sediment.  
Because this taxon has an affinity to the sea- ice edge, it can be presumed that they would be 
most locally abundant during interglacials at shelf sites as the sea- ice edge progressively 
migrates towards the continent.  This is the case today, where E. antarctica is abundant in 
modern pelagic sediments of the Ross Sea.  Therefore, LGM diamicton should contain an 
appreciable abundance of E. antarctica because it incorporates a mixture of contemporaneous 
sediment plus sediment deposited during previous interglacials, as well as older material below 
the ice in the West Antarctic Rift.  It can be argued that E. antarctica should be concentrated in 
LGM subglacial till because it is a very robust species.  Whitehead and Bohaty (2003) find few 
or rare occurrences of E. antarctica in the latest Pliocene section of ODP site 1166A (Prydz Bay, 
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Antarctica), suggesting that overall abundance was lower than in the late Pleistocene.  Low 
abundances of E. antarctica are consistent in all diamicton samples, except in core GL78 pc18 of 
the Brown Unit.  It is possible that sieving may have concentrated this taxon. 
2.4.7  Radiocarbon Data are Inconsistent with Diatom Data 
Both seismic data and diatom biostratigraphic data do not agree with the radiocarbon 
data.  Radiocarbon data (Licht and Andrews, 2002) yield a chronology inconsistent to that 
required by the seismic data.  The diamicton of NBP9501 pc7 (Purple Unit, Figure 2-1) yielded a 
minimum uncorrected 14C age of 14,970  135 BP.  The diamicton of NBP9401 pc36 (Red Unit) 
yielded an uncorrected 14C age of 26,955  340 BP.  The diamicton of NBP9501 pc24 (Grey 
Unit) yielded an uncorrected 14C age of 24,090  205 BP.  While these radiocarbon ages appear 
to be consistent with a south-to-north expansion of an LGM ice sheet (Figure 2-1), they are not 
consistent with the seismic stratigraphy because the stratigraphically older unit sampled (Purple) 
has the youngest radiocarbon age.   
If the Purple through Grey Units are of LGM age, then more than 100 meters of 
deposition over a large area occurred during the limited time interval of ice sheet advance (a few 
thousand years), implying a higher rate of deposition than is occurring beneath the modern 
grounding line (Anandakrishnan et al., 2007).  Of the cores mentioned above, the diatom content 
in cores NBP95-01 pc24 (Grey Unit) and NBP94-01 pc36 (Red Unit) was examined.  The 
diatom results were consistent with those of other cores from the same units, indicating a late 
Pliocene age in the case of the uppermost Grey Unit cores (Table 2-8).  It is argued here that the 
seismic stratigraphy takes precedence over the radiocarbon data.  The seismic stratigraphy is 
further reinforced by, and in agreement with, the diatom stratigraphy.  Radiocarbon data, on the 
other hand, must agree with and put into context with the stratigraphy.  There are numerous 
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examples where radiocarbon data is either too young or too old when placed in a stratigraphic 
context (e.g., Ellwood et al., 1996), and so those radiocarbon ages must be discarded.  Probably, 
the incompatible diatom and radiocarbon ages are a result of bioturbation of occurring in marine 
sediments (Perkins, 2009). 
The radiocarbon ages from the Blue Unit samples are very much at odds with the diatom 
assemblage data, which yields a late Pliocene age.  The average radiocarbon ages, 40,000 BP 
(uncorrected) are essentially at the limiting age for 14C analyses.  If the radiocarbon ages are 
correct, then relatively young carbon must have been incorporated into the Pliocene Blue Unit.  
Blue Unit radiocarbon ages should be viewed with extreme caution, owing to the low organic 
content of the samples and the wide error range reported for these dates.  
The conflicting dates from Blue Unit samples seem to be analogous to the situation 
described by Quilty (1992).  The Marine Plain, Vestfold Hills, East Antarctica, is now widely 
accepted to be Pliocene in age.  However, radiocarbon dating by Pickard et al. (1986, 1988) and 
Zhang (1985, 1989) have yielded ages of >24 kyr and 31 kyr, respectively.  No attempt was 
made to reconcile these different ages.  Most likely, young carbon was introduced into Pliocene 
sediment, and this is the argument made here in the case of EB units.  












ages (this study) 
Grey 24,090  205 BP Late Pliocene N/A 
Brown N/A Late Pliocene N/A 
Red 26,955  340 BP Undetermined N/A 
Purple 14,970  135 BP Undetermined N/A 






2.4.8  Incongruity Between Radiocarbon and Diatom Ages 
Given the incongruity between the radiocarbon dates and the diatom dates, there are at 
least two possible explanations for an LGM grounding event, neither of which is satisfactory.  
First, the LOD of Assemblage “B” taxa may in fact be younger in the Ross Sea than in the rest of 
the Southern Ocean.  For example, if T. torokina’s LOD is 20 kyr rather than the published 2.06 
Ma, then an LGM grounding event would be plausible.  This view is not favored because it 
means that the LOD of many other diatom species would also have to be updated to a much 
younger age.  Second, the source of MIS-2/3 radiocarbon came primarily from Phaeocystis spp., 
prymnesiophytes (coccoliths) that tend not to leave a fossil record.  In this case, abundant 
production of Phaeocystis spp. coincided with low diatom productivity.  However, this condition 
had to have persisted during interglacials of the last two million years, enabling the introduction 
of MIS-2/3 radiocarbon and near-exclusion of late Pleistocene diatoms.  DiTullio et al. (2000) 
suggest that non-siliceous phytoplankton may have been abundant during the LGM, due to 
diminished silica utilization.  However, if conditions of earlier interglacials were similar to 
today’s interglacial, then one would expect to find an abundance of late Pleistocene diatoms in 
the diamicton.  This second scenario is also rejected. 
2.4.9  What are the Implications on the Stability of the WAIS Pertaining to Pleistocene Sea 
Level Fluctuations? 
 At most four, and possibly only two, grounding events are recorded in surface and near-
surface till sheets in the EB.  That these till sheets were deposited in the late Pliocene raises 
several questions concerning WAIS dynamics.  For example, it has been proposed that sea- level 
is an important factor leading to WAIS grounding line advance and retreat.  Sea level fall 
associated with Northern Hemisphere ice sheet growth would force the marine-based WAIS to 
advance onto the OCS (Huybrechts, 2002).  Given that there have been over 30 glacial cycles in 
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the past 2 million years (Lisiecki and Raymo, 2005), it would be reasonable to assume that the 
WAIS has expanded and retreated that many times due to Northern Hemisphere ice sheet 
forcing.  Of particular interest is the supposed WAIS advance during the LGM, because a WAIS 
that did not expand significantly compounds the problem of the “missing water”, and it is 
questioned here whether sea level fall has any effect on WAIS grounding line advance to the EB 
outer continental shelf.  What ultimately controls WAIS grounding line advance is beyond the 
scope of this study, but what this study ultimately provides is an EB grounding event chronologic 
constraint that will enable modelers and the scientific community at large to re-examine the role 
and behavior of the WAIS. 
2.4.10  LGM Grounding Event on the Western Ross Sea 
 In contrast to the eastern Ross Sea, numerous lines of evidence for grounded ice existing 
on the western Ross Sea during the LGM.  Based on lithologic and radiocarbon evidence, Licht 
et al. (1996) concluded that ice was grounded at the LGM south of Coulman Island on the 
western Ross Sea.  Similarly, Domack et al. (1999) conclude that ice was grounded north of 
Coulman Island.  Along the Transantarctic Mountain, outlet glaciers were inflated during the 
LGM, leading Denton and Hughes (2000) to conclude that a thick ice sheet must have occupied 
the Ross Sea.  Because of the reliance on radiocarbon dates, which is shown on this chapter to 
yield rather young ages, the first two studies should be viewed with caution.  The study from 
Transantarctic outlet glaciers provides a more compelling assessment of the LGM grounding 
event.  Indeed, Naish et al. (2009) demonstrate that grounded ice existed at the AND-1B site 
south of Ross Island well into the Pleistocene.  While grounded ice may have indeed existed 
during the LGM on the western Ross Sea, it is argued here that the grounded ice was confined to 
the western fringes of the Ross Sea.  This view is supported by Colhoun et al. (1992), whose 
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observations required a minimal expansion of the EAIS into the Ross Sea during the LGM.  
Grounded ice on the western Ross Sea may indeed have been the result of EAIS expansion rather 
than WAIS expansion, given that petrographic data show that western Ross Sea sand fraction 
have East Antarctic provenance (Licht et al., 2005).  In the scenario advanced here, expansion of 
the WAIS into the Ross Sea during the LGM did not reach the Ross Sea outer continental shelf. 
2.5 Conclusions 
The five EB seismic units described here were deposited in the late Pliocene.  The four 
upper seismic units record at least two different grounding events.  The earlier one deposited the 
Purple Unit, and back-stepped to deposit the Red Unit.  After retreat, or possible collapse, of the 
WAIS, the ice sheet re-advanced to deposit the Brown Unit, then back-stepping to deposit the 
Grey Unit.  If it can be accepted that these units record only two grounding events, and that the 
glaciomarine Blue Unit is of late Pliocene age, then the WAIS has not kept up with growth and 
collapse suggested by the 18O record.  This study shows that the last grounding event that left 
any sedimentologic record was not shelf-wide, and it occurred in the late Pliocene.  
It is suggested here that the WAIS never advanced over the EB outer continental shelf 
after the late Pliocene for two reasons: (1) Northern Hemisphere forcing exerts a negligible 
influence on WAIS advances, and (2) the fore-deepened topography of the West Antarctic Rift 
prevents the WAIS from advancing “uphill” under the present polar thermal regime.  These two 
points need to be further investigated if the behavior of the WAIS is to be fully understood.  
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ARE TILL SHEETS HOMOGENEOUS? A DIATOM PERSPECTIVE 
3.1 Introduction 
Stratal relationships determined from seismic grids on the Antarctic continental shelves 
show clear morphologic evidence of multiple grounding events.  On the EB outer continental 
shelf, different units are at the sea floor and thus can be quickly sampled with relatively 
inexpensive coring techniques.  With geophysical data, the units at the surface can be readily 
identified and a systematic evaluation of the units can be conducted.  Of primary interest is the 
grounding event chronology.  The relative ease of obtaining short cores (standard piston, jumbo 
piston, and kasten) means that there is an abundance of such cores collected over the decades.  
Thousands of cores are housed at the Antarctic Marine Geology Research Facility in Tallahassee, 
Florida. 
On the Antarctic continental shelf, piston cores usually recover 2 to 3 meters of sediment.  
The recovered cores only sample the upper portion of >30-meters-thick units.  Numerous factors 
make it difficult to obtain long cores from Antarctic continental shelf sediments.  
Overcompaction of till with coarse clasts often inhibits deeper penetration (King et al., 1991).  
Give the limited length of these cores, and the non-negligible cost of acquiring and archiving 
them, it is appropriate to ask whether these cores have any utility for establishing grounding 
event chronology. 
In the EB of the Ross Sea, the majority of cores sample diamicton (till), below a thin 
pelagic drape.  Previous studies of EB grounding events have focused on either the diamicton or 
pelagic drape sediments (Licht and Andrews, 2002; Mosola and Anderson, 2006).  These 
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investigations have relied exclusively on these short cores, and consequently only the upper 
portion of the till sheet is being studied.  There are two fundamental assumptions for both these 
approaches.  First, the diamicton was deposited as a till delta whose form corresponds to the 
seismically-resolved units.  Second, the pelagic drape represents open marine sedimentation 
which commenced immediately after the till delta was abandoned by WAIS retreat.  Thus, 
deposition of these tills on the outer continental shelf proceeded in a way similar to the 
deposition of till deltas described by Alley et al. (1987, 1989).  In the till delta model, the ice 
sheet advances, sediment is transported within a several-meters-thick topset layer.  In a one-way 
conveyor-belt fashion, subglacial sediment bypasses the topset layer and is delivered to the 
marine environment.  There, the sediment is deposited on a low-angle foreset.  During an interval 
of time during which the WAIS occupies a location, a tens of meters-thick progradation till is 
constructed. 
There are potential problems with the approaches described above.  If, for example, 
sedimentation during recent grounding events was significantly reduced, then the seismic data 
would not be a useful way to identify the recent grounding zone wedge positions.  In other 
words, recent grounding event sedimentology may be unresolvably superimposed onto a 
geomorphology created during an earlier episode.  Support for entertaining this alternate view 
comes from multi-beam evidence, suggesting the grounding zone wedges assigned as post-LGM 
have subglacial lineations that appear to extend over the top of their marine foreset.  If such is 
the case, then the surface sediments might simply mantle the underlying unit, but is genetically 
unrelated to the larger morphological feature and its underlying sedimentology.  This can be 
tested if surface samples can be compared to the interior portion of a grounding zone wedge.  
However, because no long cores exist, an alternate strategy is employed.  
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In this study, a giant iceberg scour (GIS1 in Figure 3-1) located approximately at 75°41’ 
S, 174°38’ W, was identified during cruise NBP08-03 near the continental shelf edge of the Ross 
Sea. The scour is in the shape of a curly-cue that is approximately 200 to 300 m wide.   The deep 
iceberg scour afforded an opportunity to collect piston core samples from the deep interior of the 
till.  The iceberg scour is within the Brown Seismic Unit described by Bart (2004) and discussed 
in Chapter 2 of this dissertation. 
If the Alley model applies for the surface sediment and interior, then the samples should 
show no marked differences because the sediment has the same source.  Conversely, differences 
between the surface and the interior would indicate that the sediments belong to two discrete 
grounding zone episodes at a minimum.  Resolving this issue is important because it will help 
illuminate what if any utility short cores have for establishing grounding event chronology, and 
would also shed light on whether short cores are of any utility regarding continued archive 
investment. 
3.2 Methods  
Diatom assemblages were compared within the diamicton of two cores located inside 
GIS1 (NBP08-03 PC-16; NBP95-01 PC-23) to one located on the topset adjacent to the scour 
(NBP08-03 PC-14).  These were compared to other cores located within the same seismic unit 
(NBP94-01 PC-37, ELT52 PC-2, and GL78 PC-18; Figure 3-2).  Core NBP94-01 PC-37 is the 
southernmost one.  Cores GL78 PC-18 and ELT52 PC-2 are just north of the continental shelf 
break (Figure 3-2).  
Diamicton samples (approximately 1 cc) were placed in glass vials and filled with a 




Figure 3-1.  Multibeam image of the giant iceberg scour (GIS1) within the Brown Unit.  Scour is 
delineated with black lines for clarity.  Location of piston cores denoted with red circles.  PC-14, 




Figure 3-2.  Locations of Brown Unit cores used in this study and in Chapter 2.  White rectangle 
denotes location of Figure 3-1 map. 
completed and sediment settled to the bottom of the vials, the samples were washed by using a 
pipette to extract the solution, being careful not to disturb the sediment.  The vials were filled 
with distilled water and the sediment left to settle for at least three hours, after which the solution 
was extracted again.  This process was done three times.  The silt sized fraction comprising the 
diatoms was separated from the coarser fraction by swirling the vials and decanting the 
suspended sediment into clean vials.  Because the diamicton had low diatom abundance, the silt 
sized fraction was sieved with a 20 micron sieve, in order to concentrate the diatoms.  
Microscope slides were made by strewing a few drops of the silt sized sediment onto glass cover 
slips, using a pipette, and dried on a slide warmer.  The cover slips were mounted on glass slides 
with Norland Optical Adhesive #61 (refractive index 1.527), and cured under UV light.  Diatom 
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analysis was done under an Olympus BX51 microscope using an oil- immersion lens at 1000x 
magnification and DIC filter.  Each slide was examined until at least 300 specimens were 
counted.  In the case of PC-14 sample, two slides were examined but only 254 specimens were 
counted.  Overall, 4725 specimens were counted for this study. 
3.3 Results 
All samples contained essentially the same diatom assemblage, with some variability in 
relative abundance of individual taxa (Appendix B).  The main difference between the NBP08-
03 samples and the other Brown Unit samples is the relative abundance of Chaetoceros resting 
spores (CRS).  Occurrence of CRS is at least 5 times higher in the NBP08-03 samples than in the 
other samples.  Samples from core GL78 PC-18 contain higher abundances of E. Antarctica than 
samples from other cores.  Thalassionema nitzschioides is 3-5 times more abundant in both PC-
14 and PC-16 than in the other samples, where it occurs sparsely.  Denticulopsis spp., generally 
regarded as Miocene taxa, are found in both the topset and scour samples.  Similarly, Trinacria 
spp. occur in both topset and scour samples.  Triceratium spp. occur in two of the topset samples.  
Younger taxa, such as A. actinochilus (2.8 Ma to Present) and F. kerguelensis (2.2 Ma to 
Present) occur only in the topset samples.  However, T. lentiginosa (4.2 Ma to Present) and F. 
obliquecostata (3.3 Ma to Present) occur in both topset and scour samples.  These age ranges are 
based on Cody et al., 2008.  The most abundant taxa (Actinocyclus sp., Paralia spp., S. 
microtrias, T. torokina) occur with the same general abundances in all samples.  Most 
importantly, no difference could be discerned concerning degree of preservation between topset 
samples and bottomset samples.  While both sets of samples contained a high amount of diatom 





 The importance of CRS and T. nitzschioides in these samples is minimized because they 
can be sieved out of the samples.  The abundances found in individual samples are probably 
more a function of sieving intensity than a real difference that would be found if the samples 
were not sieved.  CRS are generally smaller than 20 microns; T. nitzchioides is a long and 
slender species that can easily be lost in sieving.  Because the NBP08-03 samples were processed 
a year after the other samples had been processed, the sieving technique differed slightly, thereby 
producing different abundances.  However, this should only affect extremely small specimens 
such as these.  Miocene and older taxa (Denticulopsis spp., Trinacria spp., Triceratium spp.) do 
not indicate whether the topset is older than the scoured section.  Similarly, young taxa (F. 
obliquecostata and T. lentiginosa) do not suggest whether the topset is older than the scoured 
section, because they occur in both.  The nearly uniform abundances of major taxa, and absence 
of delicate species through all samples strongly suggests that the till is homogeneous.  
3.5 Conclusions 
From a diatom perspective, the till sheet is homogeneous in the vertical direction.  This 
supports the assumption that the piston core sediments indeed sample the seismically-resolved 
units, and that these units result from till delta deposition.  This test indicates that, at the 
resolution diatom ages can provide, there is no notable age difference between topset beds and 
bottomset beds.  Thus, sampling only the upper section of a till sheet should give a reasonable 
diatom age assignment of the entire till sheet. A technique remains to be developed that can more 
precisely date the sediment.  Until such reasonably reliable technique is developed, it is advisable 
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EARLY PLIOCENE DIATOM RECORD OF THE ROSS SEA 
CONTINENTAL SHELF, ANDRILL-1B CORE, ANTARCTICA 
 
4. 1 Introduction 
The early Pliocene is characterized as a warm interval (Kennett and Hodell, 1993) with 
global temperatures 3oC warmer than today (Ravelo et al., 2004), higher atmospheric CO2 
concentration (425 ppmv (Haywood et al., 2009)), and a possible permanent El Niño state 
(Fedorov et al, 2006; Molnar and Cane, 2007; Wara et al. 2009).  These conditions set the stage 
for higher sea-surface temperatures (SST) and a smaller Antarctic ice sheet compared to today.  
Sea level may have been 25 m higher than present (Federov et al., 2006), fluctuating but 
remaining generally higher until the onset of late Pliocene cooling at ~3.3 Ma (Miller et al., 
2005).  Regardless of the teleconnections associated with the early Pliocene permanent El Niño, 
it is generally agreed that the greatest difference between modern and early Pliocene 
temperatures was in high latitudes (Ravelo et al., 2004; Dekens et al., 2007; Molnar and Cane, 
2007).  The cause for warmer temperatures in the northern high latitudes may have been 
increased thermohaline circulation and northward heat transport (Billups et al., 1997).  
Nearly all existing Southern Ocean temperature data are derived from open ocean 
sediment, micropaleontological, and/or geochemical data.  At a detailed level, estimates of early 
Pliocene temperatures for the Southern Ocean vary and hence a clear picture of temperature 
range differences from region to region has not emerged.  Most estimates use 18O at 
Subantarctic locations  near the Polar Front.  South of the Polar Front, foraminifera are preserved 
in insufficient abundance to construct 18O records for the warm early Pliocene interval.  Kennett 
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and Hodell (1993) estimated Subantarctic SST to have been less than 3oC warmer than the 
present during the early Pliocene (4.8 to 3.5 Ma).  They surmised that further south, Antarctic 
waters would not have experienced warming greater than that in the Subantarctic.  This 
conclusion was based on proxy 18O data.  In contrast, Abelmann et al. (1990) used siliceous 
microfossil assemblages to conclude that SST from the Weddell Sea during the early Pliocene 
(4.8 to 3.5 Ma) was 5 to 10oC warmer than present, much higher than what Kennett and Hodell 
(1993) infer from Subantarctic data.  Based on diatom and silicoflagellate assemblages, 
Whitehead et al. (2001) concluded that at the Sørsdal Formation, East Antarctica, summer SST 
were 1.6 to 3oC warmer than present in the early Pliocene (4.5 to 4.1 Ma).  Likewise, Bohaty and 
Harwood (1998) concluded that there were four intervals during the early Pliocene in which SST 
at the Kerguelen Plateau (currently located at the Polar Front) were 4oC warmer than present.  
The cause of warming could have been the southward migration of the Polar Front Zone (PFZ), 
or a weakening of the thermal gradient across this region.  The latter explanation was also 
suggested by Abelmann et al. (1990) for the Weddell Sea region.  However, in a recent synthesis 
of all marine evidence, Billups et al. (2008) concluded that there was no meridional movement of 
frontal zones during the early Pliocene, and that increased CO2 levels were caused by reduced 
nutrient utilization (i.e., less primary productivity). 
In this study, diatom assemblages recovered from early Pliocene diatomite units (4.9-4.8 
Ma) were examined and reported from ANDRILL core AND-1B.  The upper 585 meters of the 
total 1285 m-long drillcore comprise multiple diatomaceous interglacial intervals combined in 13 
biostratigraphic diatom units (DU) (Scherer et al., 2007).  The early Pliocene core lithology 
preserves three intervals of time when there was open water over the Ross Sea interior shelf.  
These are combined into two biostratigraphic units, DU-XII and DU-XIII (Scherer et al., 2007).  
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The diatomite units DU-XII and DU-XIII in AND-1B are separated from one another by 
diamictite, marine mud, and volcanic sediments (Figure 4-1).  The goal here is to reconstruct 
paleoenvironmental conditions at the ANDRILL site for the period ~4.8-4.9 Ma.  The diatom 
record allows the assessment of SST and sea- ice conditions from an interval of time where there 
is scant paleoenvironmental information from Antarctica’s inner continental shelf.  How much 
warmer was the Ross Sea compared to today?  Can the warmth be attributed to low productivity 
or reduced nutrient utilization as suggested by Billups et al. (2008)?  Or was warmth at this 
southerly location a result of oceanographic changes that brought an influx of warm water to the 
AND-1B site?  If increased atmospheric CO2 levels were caused by nutrient utilization, the 
presence or absence of diatom indicative of high productivity can shed light on the subject.  On 
the other hand, oceanographic changes also have a direct impact on diatom assemblages.  If, for 
example, a weakening of the thermal gradient in the region means that surface waters are not 
segregated by temperature which would result in diatom assemblages that reflects a wide 
temperature range within any given interval.  This site and interval of time provides ground-truth 
for the hypotheses regarding early Pliocene warmth.  
4. 2 Geological and Physical Setting 
Core AND-1B is located at 77.89oS, 167.09oE, within the flexural moat of Ross Island.  
This flexural moat created accommodation space for deposition and preservation of open marine 
sediments on this inner shelf site despite repeated extensive advance of grounded ice over the 
drill location (Naish et al., 2007a).  The core’s proximity to the EAIS suggests that it may record 
EAIS expansion and contraction.  However, the diamicton units have a southern Transantarctic 
Mountains (TAM) provenance, and thus may have been transported to the site due to expansions 




Figure 4-1.  Stratigraphic column of the upper ~650 meters of AND-1B core (modified from 
Naish et al., 2009).  Lithologies are plotted against depth.  The column on the right is a detailed 
version of the core ~460 to ~600 mbsf, showing position of diatomites DU-XII and DU-XIII.  
Glacial proximity curve (in blue) shows relative position of the grounding line through (I) ice-





Today, the McMurdo-Ross Ice Shelf covers the site, which is currently pinned at Ross 
Island.  Ross Island is part of the late Cenozoic Erebus Volcanic Province of the McMurdo 
Volcanic Group (Kyle, 1990).  The 1285 m-long AND-1B drillcore contains a variety of 
lithologies, including siliciclastic diamictite, sandstone, mudstone, diatomite, and volcanic 
ash/tuff units (Krissek et al., 2007).  In the upper 600 m, Naish et al. (2009) identified 38 
glaciomarine sequences bounded by glacial surfaces of erosion, and records ~40 kyr cycles of 
WAIS advance and retreat.  Lithostratigraphic Unit 5 (LSU 5, 586.45 to 759.32 mbsf) is a 
volcanic succession that includes a ca. 6.5 Ma submarine lava flow whose source was likely a 
submarine vent 4 km away (Pompilio et al., 2007).  The nearest volcanoes on Ross Island 
probably were not exposed subaerially at ~4.8 Ma; Mt. Bird and Mt. Terror, both on Ross Island, 
began forming after ~4.6 Ma (Horgan et al., 2005) (Figures 4-2 and 4-3). 
The section studied here represents four glacial cycles, three of which preserve 
interglacial deposition.  DU-XIII represents the earliest Pliocene interglacial preserved within 
this core, the base of which marks the base of the Sidufjall paleomagnetic Subchron at ~4.896 
Ma.  Near the top of sequence 35 (481.80 mbsf), a 40Ar/39Ar age of 4.8  0.076 Ma was obtained 
(Naish et al., 2009) (Figure 4-1). 
4.3 Methods  
4.3.1  Diatom Processing 
Diatomite samples (each approximately 2 cc) were obtained from DU-XII and DU-XIII 
in the AND-1B drillcore archived at the Antarctic Research Facility, Tallahassee, Florida, USA.  
One hundred samples were taken at ~25 cm spacing (~1 sample/650 years).  These samples were 
semilithified and were first mechanically disintegrated by gently tapping using a mortar and 




Figure 4-2.  General map of Antarctica, with location of McMurdo Sound denoted by box on the 
southwest part of the Ross Sea.  Grey areas represent ice shelves.  A detailed version of 





Figure 4-3.  Detailed map of the McMurdo Sound area.  Location of core AND-1B is denoted by 
red circle. 
distilled water three times, the vials containing the samples were half- filled with distilled water, 
along with three drops of 10% HCl solution and 20 drops of 30% H2O2 solution, to further 
disaggregate the samples and to oxidize organic matter.  After digestion, samples were washed 
with distilled water three more times, letting the sediment settle for at least two hours between 
each washing.  The silt fraction comprising the diatoms was separated from the coarser fraction 
by swirling the vial and then decanting into another vial.  Using a pipette, a few drops of the silt 
fraction were strewn on a cover slip, left to dry on a slide warmer, and then mounted onto a glass 
slide using Norland optical adhesive #61 with refractive index of 1.527.  The slides were cured 
under UV light. 
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4.3.2  Diatom Analysis 
Slides were analyzed for diatom content using an Olympus BX51 microscope, at 1000X 
magnification with DIC filter.  At least 300 hundred specimens were counted for each sample.  
Very long and thin species (e.g., Thalassionema nitzschioides, Thalassiothrix spp., Trichotoxon 
reinboldii) are usually broken, and only fragments containing the apices were counted.  The 
number of apices from these species was then divided by two to obtain the number of “whole” 
valves.  All other species were counted as one single valve if the valve was whole or if at least 
half of the valve was present, provided they contained key features that made possible their 
identification.  Chrysophyte spp., a freshwater algal taxon, was counted, but not included in the 
diatom sum.  In Figure 4-5, a Chrysophyte ratio was calculated by dividing the number of 
Chrysophytes by the total diatoms plus Chrysophytes.  Overall, 37,242 diatoms were counted. 
Extant species with known environmental affinities were combined into six groups:  (1) 
Chaetoceros resting spores (CRS), (2) sea- ice associated species, (3) open water species 
(Permanent Open Ocean Zone, POOZ), (4) Warm water species, (5) Freshwater species, and (6) 
extinct Thalassiosira species (Table 4-1).  Extinct Thalassiosira species are indicators of open 
water conditions.  However, future research will show if they are either cold water POOZ or 
warmer water Sub-Antarctic species.  
4.3.3  Statistical Analysis 
Cluster analysis was used as an exploratory tool to define biofacies with the program 
PAST (PAleontological STatistics, version 1.94b) (Hammer et al., 2001).  Q-mode cluster 





Table 4-1.  Diatom species grouped according to environmental affinities.  
Sea-Ice Associated species 
 
Extinct Thalassiosira species 
Eucampia antarctica var. recta Thalassiosira complicata 
Stellarima microtrias Thalassiosira fasciculata 
  
Thalassiosira inura 
Open-water species (POOZ) 
 
Thalassiosira kolbei 
Rhizosolenia antennata var. semispina Thalassiosira oliverana var. sparsa 
Thalassionema nitzschioides Thalassiosira teres 
Thalassiosira oliverana Thalassiosira torokina 
Thalassiothrix spp. Thalassiosira cf. T. torokina 




  Dactyliosolen antarcticus Freshwater species 
Shionodiscus oestrupii Achnantes groenlandica 
Shionodiscus tetraoestrupii Chamaepinnularia cymatopleura 















 In order to summarize relative abundances, the following scheme was used in the 
descriptions below: 
Dominant = >60% of assemblage; Abundant = 35-60% of assemblage; Common = 15-35% of 
assemblage; Few = 3-15% of assemblage; Rare = <3% of assemblage 
4.4.1  Statistical Analysis 
 Q-mode cluster analysis groups the samples into three biofacies (Figure 4-4).  Relative 





Figure 4-4.  Dendogram from Q-mode cluster analysis from DU-XII and DU-XIII diatomites 
using paired group algorithm.  Based on relative separation, three clusters are recognized.   
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4.4.2  Intervals 
Nine intervals were identified by relative abundance changes in major taxa and 
assemblages.  The major diatom groups are summarized in Figure 4-5, and detailed relative 
abundances are shown in Tables 4-3 through 4-11, following the descriptions for each interval.  
For the complete dataset, see Appendix C.  
Table 4-2.  Summary of diatom groups as they relate to statistical clusters.  
 






Abundant Rare to Few 
Common to 





















      










Interval 1 (581.23 to 585.75 mbsf) contains twelve samples within a 4.5 m section (Figure 4-5).  
The diatomite in this interval contains volcanic glass, and is also separated by two volcanic 
glass-bearing beds.  Relative abundance of CRS are abundant to dominant, and sea- ice 
associated taxa rare to few (average 4.6%).    No freshwater diatoms are present.  POOZ diatoms 
are rare to common, the average per sample is 8.2%.  Extinct Thalassiosira species are few to 
common, and the average per sample is 7.3%.  Warm water taxa are rare to few, 0.3 to 7.1%.   
Actincyclus karstenii occurs only in the upper three samples, and above the upper volcanic unit 
(Table 4-3). 
Interval 2 (577.00 to 581.00 mbsf) contains twelve samples within a 4-m section.  This 



































































































































581.23 69.25 2.69 11.94 0.30 0.00 5.37 2.69 5.37 2 
581.50 81.89 1.11 9.75 0.00 0.00 3.62 0.84 7.71 2 
581.74 62.79 0.87 13.37 3.20 0.00 12.21 0.87 11.79 2 
583.00 61.25 1.63 5.15 5.96 0.00 17.34 0.00 4.40 2 
583.27 77.14 2.57 2.29 6.00 0.00 6.86 0.00 1.41 2 
583.50 67.54 8.41 4.64 5.51 0.00 8.99 0.00 3.36 2 
583.75 70.94 6.88 3.13 5.31 0.00 5.63 0.00 2.74 2 
583.98 61.83 10.65 5.62 7.10 0.00 6.80 0.00 3.43 2 
585.00 69.18 5.35 3.77 2.52 0.00 6.60 0.00 1.85 2 
585.25 60.25 6.31 18.93 0.32 0.00 5.99 0.00 6.49 2 
585.50 64.37 5.75 11.21 0.57 0.00 5.46 0.00 10.31 2 
585.75 70.25 3.99 8.28 4.29 0.00 3.37 0.00 7.39 2 
 
from a bioturbated volcanic glass-rich diatomite.  Below it, there is a thin (20 cm) volcanic 
sandstone unit.  The middle sandy, mud-rich diatomite is bioturbated, and contains volcanic 
glass.  This is separated from the lower diatomite by a black volcanic-bearing sandstone to 
siltstone, which also contains volcanic glass.  Relative abundance of CRS is common to 
abundant (44% or lower), and sea- ice associated species are rare to few.  POOZ taxa are 
common to abundant, dominated by T. nitzschioides.  Extinct Thalassiosira species are less 
abundant than POOZ taxa (4.2 to 38.3%).  Warm water taxa are rare, no more than 1.4%.   
Actinocyclus karstenii occurs in rare abundances (Table 4-4). 



















577.00 35.29 5.26 30.65 0.00 0.00 9.29 0.62 5.83 1 
577.50 22.92 0.86 48.71 0.29 0.00 22.06 0.57 20.14 1 























577.99 32.92 1.85 39.38 0.31 0.00 19.69 0.62 6.88 1 
578.25 29.26 2.56 25.85 0.00 0.00 38.35 0.00 3.83 1 
579.50 30.63 5.41 37.84 0.60 0.00 21.02 1.20 2.06 1 
579.75 37.22 3.56 35.28 0.00 0.00 17.80 0.32 4.04 1 
580.00 34.82 1.79 51.49 0.60 0.00 4.46 0.60 3.17 1 
580.25 23.84 6.50 48.61 0.00 0.62 13.93 0.93 5.28 1 
580.50 26.20 0.90 56.93 0.30 0.00 4.22 0.60 8.29 1 
580.75 44.01 0.65 33.33 0.97 0.00 6.15 2.27 7.76 1 
581.00 38.66 0.87 40.99 1.45 0.00 6.98 0.58 12.47 1 
 
Interval 3 (567.27 to 576.75 mbsf) contains thirty-six samples within a 9.48-m section 
(Figure 4-5).  Most of this interval (9.45 m) consists of a diatomite, separated from a lower 
volcanic glass-bearing diatomite by a volcanic sandstone unit.  Relative abundance of CRS is 
similar to Interval 1, dominant in the lower part of the interval grading to abundant in the upper 
part  POOZ taxa occur in lower abundances than in Interval 2 (average 4.4%).  Extinct 
Thalassiosira species have variable abundances, with an average of 8.3%.  Warm water taxa 
have variable abundance, but generally increase upcore, from 0.3% near the bottom of this 
interval, to 23.3% at the top; the average is 7%.  Actinocyclus karstenii is rare at the bottom, and 
increases to few towards the middle and top of the interval (0 to 13.1%) (Table 4-5). 



















567.27 48.58 6.53 3.13 10.80 0.00 10.23 8.24 1.68 2 
567.51 62.19 7.12 1.92 4.38 0.00 6.58 4.93 1.35 2 
567.75 48.18 8.12 2.80 5.04 0.00 7.00 10.64 0.83 2 
567.99 59.90 7.46 2.57 2.57 0.26 9.77 5.66 1.27 2 
568.25 47.03 14.73 1.70 2.55 0.00 11.61 7.37 0.84 2 
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568.50 47.30 8.58 0.98 3.68 0.00 18.87 6.62 1.21 2 
568.75 50.68 6.03 2.19 1.92 0.00 18.90 7.67 0.27 2 
568.99 54.84 10.26 0.88 3.81 0.00 13.49 5.87 0.29 2 
569.26 40.32 15.65 2.39 3.71 0.00 14.85 9.28 1.82 2 
569.50 47.34 13.91 2.66 2.96 0.00 12.43 10.36 0.88 2 
569.75 50.70 7.80 1.39 5.85 0.00 9.75 8.36 0.55 2 
569.99 49.71 5.75 2.01 9.77 0.00 10.06 12.64 0.57 2 
570.26 57.10 5.51 1.74 8.70 0.00 7.25 11.30 0.86 2 
570.50 56.76 5.31 3.45 10.08 0.00 7.43 6.10 1.82 2 
570.75 50.00 2.63 2.05 6.14 0.00 9.36 12.57 0.58 2 
571.00 40.58 8.41 2.32 7.54 0.00 13.33 11.59 1.15 2 
571.24 49.75 2.76 4.27 6.03 0.00 7.54 11.81 3.63 2 
571.73 38.10 7.44 2.38 6.55 0.00 10.42 6.85 2.89 2 
571.99 52.07 7.10 6.80 7.69 0.00 3.85 5.03 3.98 2 
572.24 46.15 6.73 4.81 10.58 0.00 6.41 8.33 6.02 2 
572.50 48.84 6.10 5.81 1.74 0.00 9.01 9.88 4.97 2 
572.80 59.47 3.16 5.26 3.42 0.00 3.42 9.21 6.17 2 
573.00 55.46 2.59 3.45 6.61 0.00 6.32 7.76 6.45 2 
573.25 49.11 2.08 7.14 9.82 0.00 4.46 10.12 4.00 2 
573.51 50.00 4.47 7.37 7.37 0.00 3.95 4.47 3.06 2 
573.75 55.97 4.55 6.53 10.23 0.00 0.85 7.10 0.56 2 
574.00 72.43 2.43 4.05 3.24 0.00 2.16 2.70 1.07 2 
574.25 60.33 4.33 8.67 4.67 0.00 5.33 3.00 1.32 2 
574.50 50.00 2.54 5.65 24.58 0.00 4.52 2.82 0.84 2 
574.75 51.31 3.50 4.66 4.96 0.00 11.95 5.54 1.44 2 
574.99 68.98 3.31 6.02 0.60 0.00 3.92 3.61 2.64 2 
575.25 74.16 5.17 7.90 0.91 0.00 0.61 0.00 6.27 2 
575.50 71.95 4.88 9.76 0.30 0.00 1.22 0.61 3.81 2 
576.25 60.38 5.43 21.41 0.32 0.00 5.43 1.60 7.12 2 
576.50 72.24 5.10 2.27 1.42 0.00 13.03 0.57 1.12 2 
576.75 72.16 2.84 6.70 1.29 0.00 4.90 0.77 2.02 2 
 
Interval 4 (565.75 to 567.02 mbsf) contains six samples within a 1.27-m section.  This 
interval contains dispersed coarse sand- to small pebble-size clasts. Relative abundance of CRS 
is generally lower than in Intervals 1 and 3.  There are few sea ice taxa.  POOZ taxa are rare to 
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few.  Warm water species are few to common.  There are few extinct Thalassiosira species and 
A. karstenii (Table 4-6). 



















565.75 27.76 7.76 2.09 23.28 0.00 11.34 8.36 0.30 3 
566.00 27.63 12.63 2.89 22.89 0.00 8.42 8.95 3.06 3 
566.25 31.79 14.16 3.76 10.40 0.00 10.40 11.27 1.14 3 
566.50 40.73 11.67 2.97 8.24 0.00 12.81 9.61 3.32 2 
566.75 45.70 10.48 2.69 4.30 0.00 8.06 13.17 0.27 2 
567.02 32.53 6.13 4.27 22.40 0.80 8.00 6.40 1.57 3 
 
Interval 5 (554.00 to 554.98 mbsf) contains five samples within a 1-m section.  This 
upper unit of DU-XIII consists of clayey siltstone and diatomite, with volcanic glass.  The entire 
unit is over 6 m long, and samples were obtained for the entire unit.  However, diatom 
abundances were very low, except in the samples reported here.  Relative abundance of CRS are 
abundant and similar to Intervals 1 and 3 (48.5 to 69.7%).  Sea ice taxa have relative abundances 
of between 5.4 to 10%.  POOZ taxa generally decrease upcore within this interval, from 9.2% 
near the bottom to 1.4% at the top.  The average abundance of extinct Thalassiosira species is 
7.9%.  Warm water taxa occur with abundances similar to Interval 3, 5.8% on average.  There 
are few A. karstenii (10% or less) (Table 4-7). 




















554.00 69.71 5.43 1.43 6.57 0.00 7.43 4.00 2.23 2 
554.25 58.41 10.09 3.36 7.34 0.31 6.42 7.03 1.80 2 
554.51 53.13 7.76 5.37 3.88 0.00 10.45 5.07 2.33 2 
554.75 52.68 7.44 9.23 6.55 0.00 6.55 6.25 1.75 2 
554.98 48.48 5.45 8.18 4.55 0.00 8.79 10.00 5.44 2 
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Interval 6 (509.25 to 510.25 mbsf) contains five samples within a 1-m section (Figure 4-
5).  Sedimentologically, Intervals 6 and 7 are similar, both being sandy mud-bearing diatomite 
units.  They are separated by a very thin bed of diamictite, yet have dissimilar abundances of key 
diatom taxa or groups.  Relative abundance of CRS increases from common at the bottom 
(28.6%) to abundant at the top (56.7%).  Sea- ice taxa occur with abundances similar to Interval 
4, between 4.8 to 9.2%.  POOZ taxa occurrence are few, 14% average.  Extinct Thalassiosira 
species occur with variable abundances, from 8.8 to 22.9%.  Warm-water taxa have an average 
abundance of 6.3%.  Relative abundance of A. karstenii is generally lower than in Interval 4 
(average 4.2%) (Table 4-8). 



















509.25 56.66 4.82 11.05 7.37 0.57 8.78 3.68 2.49 2 
509.50 41.46 6.10 8.84 7.93 0.00 17.99 3.96 4.93 2 
509.75 43.03 6.36 13.64 7.27 0.00 10.30 5.45 6.52 2 
509.99 34.39 9.24 12.74 5.73 0.32 22.93 3.50 6.82 2 
510.25 28.57 8.63 23.51 3.27 0.00 13.69 4.46 4.82 3 
 
Interval 7 (506.53 to 508.99 mbsf) contains eleven samples within a 2.46 m section.  
Relative abundance of CRS is generally lower than in Intervals 5 and 6 (average 26.3  Most of 
the freshwater diatom taxa found in both DU XII and DU XIII occur in this interval, with as 
much as 1.9% relative abundance in one of the samples.  Sea ice taxa are rare to few, from 0% to 
6.2%.  POOZ taxa occur with variable abundances, from 4.6% near the middle of this interval, to 
23.5%.  Extinct Thalassiosira species are few to common, from 9.2 to 25.6%.  Warm water taxa 
occur with generally higher abundances, 9.8% on average, than in Interval 5.  Actinocyclus 
karstenii occurs with higher abundances than in Interval 6 (9.6% average) (Table 4-9). 
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506.53 27.35 3.59 20.18 8.30 0.00 25.56 7.62 1.55 3 
506.75 23.99 4.46 17.62 5.94 1.91 21.87 8.49 1.67 3 
507.00 17.85 0.73 23.47 14.43 1.22 15.40 11.98 5.98 3 
507.25 26.94 0.00 14.16 11.87 1.14 25.80 11.42 7.40 3 
507.50 19.14 6.80 15.37 8.56 1.51 21.66 13.85 4.80 3 
507.75 31.17 4.14 8.11 12.79 0.18 27.39 8.11 2.46 3 
508.03 30.21 6.18 4.58 11.90 0.00 19.45 8.01 2.67 3 
508.24 26.35 4.82 13.88 4.53 0.57 24.08 10.48 9.25 3 
508.50 23.25 5.10 22.61 9.24 0.32 9.24 8.92 12.29 3 
508.75 23.71 6.08 11.25 11.85 0.30 20.06 5.47 10.35 3 
508.99 23.10 5.98 12.77 9.78 0.54 17.39 14.95 3.66 3 
 
Interval 8 (504.50 to 506.25 mbsf) contains eight samples within a 1.75 m section.  The 
upper six samples are from a moderately bioturbated diatomite, the penultimate sample (506.00 
mbsf) is from a sandy mud-rich diatomite, and the lowest sample is from a sandy mud-bearing 
diatomite.  Relative abundance of CRS  is common to abundant (30.8 to 56%).  Sea ice taxa 
occur with abundances between 1.2 to 6%.  POOZ taxa occur with variable abundances, from 4.2 
to 22.9%.  Extinct Thalassiosira species occur with abundances lower than in Interval 6, 8.2 to 
14.9%.  Warm water taxa occur with variable abundances, 5 to 21.4%.  Relative abundance of A. 
karstenii is slightly lower than in Interval 6 (7.5% average) (Table 4-10). 




















504.50 40.26 2.78 16.88 23.01 0.00 7.24 3.53 0.55 2 
504.75 55.33 3.80 8.68 5.06 0.18 10.67 6.51 0.54 2 
505.00 30.84 2.42 16.30 9.69 0.00 16.74 16.30 1.52 3 
505.25 37.98 5.15 22.90 6.87 0.00 14.89 8.21 1.32 2 
505.50 42.69 6.07 11.76 13.09 0.00 10.44 5.50 0.38 2 
505.75 47.31 1.20 5.99 21.41 0.00 8.23 3.44 0.15 2 
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506.00 56.08 3.08 4.21 9.08 0.81 12.64 4.86 0.80 2 
506.25 43.17 2.19 11.13 9.44 1.18 15.51 6.41 1.98 2 
 
Interval 9 (503.30 to 504.25 mbsf) contains five samples within a 0.95 m section.  
Sedimentologically, the top-most sample is from a silty claystone unit.  The next three samples 
are from a silty clay-rich diatomite, and the bottom sample is from a volcanic sand-bearing 
diatomite.  Relative abundance of CRS is lower than in Interval 8, and is lowest in the uppermost 
sample (15.4 to 30.5%).  Sea ice taxa are rare to few, 1.7 to 5.6%.  POOZ taxa are few to 
common, 14.5 to 37.9%.  Extinct Thalassiosira species occur with variable abundances, 2.2 to 
15%.  Warm water taxa also occur with variable abundances, 3 to 23%.  Relative abundance of 
A. karstenii is similar to Interval 8 (6.8% average) (Table 4-11). 



















503.30 15.38 3.85 37.87 4.14 0.00 5.03 10.06 5.32 3 
503.50 30.06 4.91 30.67 3.07 0.00 2.15 4.60 14.88 3 
503.75 30.54 5.59 14.45 15.38 0.00 13.52 6.99 2.05 3 
504.00 28.64 1.73 19.75 15.80 0.00 5.19 4.44 5.37 3 
504.25 26.45 2.55 23.20 7.19 0.23 15.08 11.37 0.69 3 
 
4.5 Discussion 
4.5.1  Implications of Diatom Assemblages 
Diatom assemblage data strongly suggest that sea ice was present at the site 4.8 to 4.9 Ma 
ago (Figure 4-5).  However, the environment was different from the sea- ice shelf settings of 
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today.  The presence of POOZ taxa, plus warm water taxa suggest that SST was warmer than 
today's -0.5°C for the McMurdo Sound region (Hunt et al., 2003).  
Of the ten diatom species discussed in Crosta at al. (2005) representing the modern 
POOZ of the Southern Ocean, five are present in our samples, including R. antennata var. 
semispina, T. nitzschioides, T. oliverana, Thalassiothrix spp., and T. reinboldii.    This diatom 
assemblage represents a wide latitudinal distribution (and temperature gradient), from just north 
of the sea ice edge (R. antennata var. semispina, Thalassiothrix spp.) to just south of the Polar 
Front Zone (T. nitzschioides, T. reinboldii).  The presence of the POOZ assemblage indicates that 
the sea ice edge was south of the AND-1B site, particularly during Interval 2.  In addition, the 
environmental affinity of A. karstenii is not well known, but analysis of this species from ODP 
holes indicates that it is an open ocean diatom, albeit a cold water one.  The abrupt appearance of 
A. karstenii at 581.74m, in the upper section of Interval 1, suggests the beginning of a transition 
towards more open ocean conditions.  
Of the eight Southern Ocean Tropical/Subtropical species discussed in Romero et al. 
(2005), only one, Shionodiscus oestrupii (referred to as Thalassiosira oestrupii in Romero et al., 
2005) is found in the samples.  S. tetraoestrupii is also considered here to be warm water taxon, 
because it is closely related to S. oestrupii. In addition, D. antarcticus (Froneman and Pakhomov, 
1998; Socal et al., 1997)) and S. stellaris (Hasle and Syvertsen, 1997) are considered to be warm 
water taxa.  Their presence suggests elevated temperatures and perhaps dramatic seasonal 
temperature fluctuations.   
Of the fifteen modern sea-ice species described by Armand et al. (2005), only two (CRS 
and S. microtrias) are present in the samples.  Those two taxa, along with E. antarctica var. 
recta, comprise this early Pliocene sea- ice assemblage.  This is not surprising, given that most of 
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the modern sea- ice taxa have their first occurrence (FOD) after 4.8 Ma.  It is possible that some 
of the extinct taxa that are encountered were sea- ice associated, but no evidence for this exists.  
For example, extinct Thalassiosira spp. are assumed to be open-water taxa based on the 
ecological affinities of extant Thalassiosira species.  Furthermore, CRS is not unequivocally a 
sea ice indicator. 
 The abundance of CRS throughout the section, though variable, emphasizes the 
difference between early Pliocene paleoenvironment and modern conditions.  The modern 
diatom assemblage for the McMurdo Sound region contains about 20% relative abundance of 
CRS (Leventer et al., 1993).  While Intervals 4, 7 and 9 have similar abundances, all other 
intervals show much higher abundances.  
CRS is a proxy for spring sea ice melting, when the surface water becomes well-stratified 
(Crosta et al., 2008).  Leventer et al. (2006) proposed that springtime diatom blooms are 
influenced by the input of iron-rich meltwater.  As the surface nutrients are exhausted, resting 
spores are formed (Hargraves and French, 1983).  For surface waters to become well stratified, 
however, wind intensity must be low enough to prevent mixing (Leventer, 1991; 1998).  Today, 
katabatic winds in the McMurdo Sound region prevent a well stratified water column from 
forming.  In addition, Scott (1992) reports that CRS are more common in pack ice than in fast 
ice, which implies that the dominant type of sea ice during this interval of time was pack ice, and 
differs from the fast ice that forms in modern coastal Antarctica during the growth season, from 
December to February (Burckle et al., 1987).  
Perhaps a modern CRS analogue to DU XII and DU XIII is the Bransfield Strait, where 
relative abundance reaches 70% (Gersonde and Wefer, 1987).  Primary productivity is limited in 
part by sea ice coverage and availability of light (Crosta et al., 1997).  Because CRS abundances 
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in the early Pliocene are similar to those of the modern Bransfield Strait, it can be inferred that 
duration of sea ice coverage was similar.  In other words, modern sea ice cover in the Ross Sea is 
10-11 months out of the year, whereas in the Antarctic Peninsula it is 6-7 months (Sea Ice 
Climatic Atlas, 1985).  This also indicates other conditions similar to the modern Antarctic 
Peninsula – stabilization of the surface water layer during the summer due to meltwater and 
absence of katabatic winds, low salinity surface water, and unusually warm SST (for example, 
>2.4°C in the modern Gerlache Strait from December to February (Amos, 1987)).  The unusually 
warm temperatures are supported by the presence of warm water taxa, but it is curious that CRS 
does not co-occur with Corethron criophilum as it does at Iceberg Alley near Prydz Bay 
(Stickley et al., 2005).  The absence of C. criophilum in all of the samples suggests that there was 
no influx of warm water while the water column remained stratified.  Rather, it could be argued 
that the warm water taxa may have bloomed later in the growth season, after sea ice had melted, 
the water column became mixed, and there was an influx of warm water. 
Buffen et al. (2007) also report abundances of CRS in the Prince Gustav 
Channel/Northern Peninsula area of the Weddell Sea (between 64°30’S and 63°30’S).  R- and Q-
mode cluster analysis defines it as an Open Coastal Assemblage, but it is different from the 
POOZ assemblage described by Crosta et al. (2005) because it is strongly influenced by sea- ice.  
They note that Chaetoceros spp. indicate high primary productivity due to input of 
micronutrients, such as iron, from melting sea ice. 
4.5.2 Sea Surface Temperatures 
Figure 4-3 is a summary of published temperature ranges for extant diatoms that are 
found within the samples used in this study.  The suggested temperature range (-0.5 to 5°C) 
shows a wide fluctuation occurring within a few months, with the lowest temperature 
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representing the beginning and end of the growth season, and the highest temperature 
representing the mid-point of the growth season.  It is possible that SST was towards the higher 
end of the scale, based on the presence of warm water taxa, with sparse patches of pack ice and 
ice supplied by ice sheet ablation.  However, absence of foraminifera in this interval suggests 
that SST was not higher than 5°C. 
 
Figure 4-6.  Inferred seasonal temperature range for selected diatom taxa.  The thicker bars 
represent temperature range where maximum abundances occur for each individual taxon. (Data 
compiled from Armand et al., 2005; Crosta et al., 2005; Romero et al., 2005; and Zielinski and 
Gersonde, 1997) 
 
4.5.3 Co-occurrence of Warm Water Taxa with Sea Ice Taxa Indicates Seasonal 
Temperature Variation 
 
 Co-occurrence of warm water taxa with sea ice taxa indicates that there was dramatic 
seasonal temperature variation of much greater range than today.  It is hypothesized here that 
intrusion of warm water over the site was responsible for the co-occurrence of these two 
environmentally unrelated groups.  This could only have happened if the circumpolar current 
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was absent or weakened, allowing warm water currents to intrude over the site.  In modern 
Antarctic sediments, warm water taxa are present with less than 1% in the sea- ice zone because 
the circumpolar current acts as a temperature barrier, effectively segregating the two groups.  
4.5.4  Paleoenvironmental Interpretations of Intervals  
 
Below is a summary of the conclusions reached based on diatom data.  These conclusions 
were reached with the help of cluster analysis and known ecological affinities of major taxa.  
Intervals 1, 3, 5, 6, and 8 make up cluster group 2 and are interpreted to be intervals with 
stratified surface waters (little or no winds) with some pack ice, evident by high relative 
abundances of CRS.  Nearby, ice sheet ablation occurred from Transantarctic Mountains (TAM) 
outlet glaciers, contributing micronutrients to surface water that resulted in high primary 
productivity.  At least part of the growth season was ice-free.  Sea ice covered the site perhaps 
only 6-7 months out of the year. 
Interval 2 is the only interval comprising cluster group 1.  There was minimal sea ice, but 
cold surface waters, as evidenced by low abundance of warm water taxa and high abundance of 
POOZ taxa.  The sea ice edge was well to the south of the site.  This was a period of reduced ice 
sheet ablation from TAM outlet glaciers, evident by lower abundances of CRS. 
Intervals 4, 7, and 9 comprise cluster group 3.  These intervals represent generally ice-
free conditions during the growth season, with minimal sea ice, but some ice sheet ablation from 
TAM outlet glaciers occurring. Lower abundances of CRS may indicate windier conditions 
resulting in mixing of the water column.  While CRS abundance during these intervals is similar 
to the modern McMurdo Sound region, the presence of warm water taxa indicate that these 
intervals represent warmer than present conditions, leading to melting of TAM outlet glaciers.  
74 
 
Melt water input from rivers or lakes is evident from occurrence of freshwater diatoms in 
Interval 7.  Freshwater input also evident from slightly higher abundances of Chrysophyte spp. 
4.6 Conclusions 
 The diatom assemblage present in these AND-1B samples is unlike any assemblage 
found in modern Antarctic sites.  The species present strongly suggests higher SST compared to 
the modern McMurdo Sound, with some sea ice occurring.  While the diatom data indicate 
warmer SST than present, it is difficult to infer from them if air temperatures were warm enough 
during this interval to cause dramatic EAIS melting.  Most likely, warm SST had a direct effect 
on low altitude TAM outlet glaciers, melting them on at least one interval (Interval 7), but high 
altitude glaciers may have remained unaffected.  This situation may be the reason why high 
altitude glaciers at the Dry Valleys have remained stable since the Miocene (Marchant et al., 
1996).  Probably the weakening of the thermal gradient, as has been suggested by others (e.g., 
Bohaty and Harwood, 1998) caused influx of warm water into the area.  Whether or not this is a 
consequence of permanent El Niño conditions remains to be answered.  More likely, increased 
atmospheric CO2 concentration coupled with a weakened thermal gradient warmed SST at the 
site.  Increased atmospheric CO2 does not seem to have been the result of low primary 
productivity, because high abundance of CRS suggest high seasonal primary productivity. 
Unlike today, the absence of a large ice shelf on the Ross Embayment facilitated the 
repeated complete collapse of the WAIS during the Pliocene mainly due to sub- ice oceanic 
melting, but also due to sea level rise and increased atmospheric temperatures (Pollard and 
DeConto, 2009).  The information presented here is vitally important, especially regarding the 
stability of the WAIS in a warming climate.  As suggested by Alley et al. (2007), ice-shelf 
buttressing is important for the stability of the WAIS, more so than sea level rise of a few meters.  
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With increased SST, it would stand to reason that ice-shelf melting would occur, leading to 
complete collapse of the WAIS in the future. 
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Diatom-based observations have proven useful for the objectives of these studies.  
Discrepancies surrounding knowledge of Antarctic ice sheet fluctuations and paleoenvironment 
in the Neogene abound because of (1) the difficulty of obtaining geological material from within 
and around the continent, leading to (2) the dearth of geological material, and (3) the lack of 
corroborating evidence from different sources using different tools and techniques.  
 In the first study (Chapter 2), a clear discrepancy of time scales is the focus of attention.  
On one hand, radiocarbon dating gives an age for sediments that are approximately 48,000 years 
or younger (for acid insoluble organic bulk samples).  On the other hand, diatom biostratigraphy 
indicates that the till units studied here are much older, yielding a late Pliocene age.  This 
discrepancy is demonstrated in the Blue Unit.  Because bioturbation is prevalent in marine 
sediments, incorporation of young carbon into a late Pliocene unit is a very reasonable 
possibility.  Given that the two stratigraphically youngest EB till sheets studied here have 
definite late Pliocene diatom assemblages, the WAIS could not have expanded to the EB outer 
continental shelf during LGM or during any of the glacial stages of the Pleistocene.  This study 
calls into question the dynamic nature of the WAIS, re-opens the case for the “missing water” 
during LGM, and appeals for a renewed examination of sea level fluctuations of the Pleistocene.  
What caused the WAIS to never expand to EB in the Pleistocene should be the subject of future 
studies if an understanding of WAIS behavior is to be achieved.  
 In the second study (Chapter 3), diatom analysis indicates that the Brown Unit till sheet is 
homogeneous downsection.  The conclusion of this study is important, because it validates the 
strategy of using short cores in order to reach conclusions that apply to till sheets that may be 
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tens of meters thick.  Because the first study (Chapter 2) relies exclusively on short cores, it is 
demonstrated here that diatom ages obtained from the upper portions of the units can be applied 
to the lower portions as well.  
 The third study (Chapter 4) demonstrates that sea surface temperature at AND-1B 
drillcore was warmer than present, and that this warmth was not caused by reduced primary 
productivity.  Instead, it is suggested here that early Pliocene warmth in this sector of Antarctica 
was due to a weakened thermal gradient that allowed influx of warm water during the austral 
summer, leading to dramatic seasonal temperature fluctuations.  At least two possibilities exist: 
(1) the Circumpolar Current did not effectively thermally isolate Antarctica, and/or (2) warm 
currents from north of the Polar Front were able to penetrate the Circumpolar Current to deliver 
warm water far to the south. 
 It is suggested here that the geomorphologic features on EB of the Ross Sea were 
deposited in the late Pliocene, under a very dynamic glacial regime, by temperate ice sheets that 
delivered a large amount of sediment.  Subsequent glacial advances of the WAIS reached as far 
north as the AND-1B site, but were never extensive enough to have reached the EB of the Ross 
Sea.  A re-examination of the importance of the WAIS and its role in the Pleistocene ice budget 




























BLUE UNIT SAMPLES 
  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc15 pc15 pc15 
  0-1 cm 5-6 cm 9-10 cm 80-81 cm 120-121 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 304 815 349 340 361 
Actinocyclus actinochilus 2.30 0.98 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.29 0.59 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.29 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.99 0.61 0.86 0.29 0.28 
Actinocyclus karstenii 0.00 0.49 3.44 2.06 1.39 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.86 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.86 0.00 0.00 0.00 
Actinocyclus spp. 1.32 0.00 0.86 0.29 0.28 
Actinoptychus senarius 0.66 0.49 0.00 0.00 0.00 
Asteramphalus hookeri 0.33 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 6.25 2.09 7.16 3.24 11.36 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.12 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.29 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.99 0.86 2.01 0.00 0.83 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc15 pc15 pc15 
  0-1 cm 5-6 cm 9-10 cm 80-81 cm 120-121 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 304 815 349 340 361 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.29 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.33 0.00 0.00 0.59 0.55 
Eucampia antarctica 10.20 30.92 4.58 4.41 3.60 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 1.32 0.25 0.00 0.29 0.00 
Fragilariopsis barronii 0.00 1.10 3.15 2.94 2.22 
Fragilariopsis curta 6.91 2.33 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.66 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.37 2.29 1.76 0.28 
Fragilariopsis kerguelensis 3.29 1.23 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 13.16 7.61 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.66 0.49 0.00 0.00 0.00 
Fragilariopsis ritscheri 2.96 0.12 0.00 0.00 0.00 
Fragilariopsis separanda 1.64 0.37 0.00 0.00 0.00 
Fragilariopsis sublinearis 4.61 3.44 1.15 1.18 1.11 
Fragilariopsis cf. F. praecurta 0.00 0.00 3.15 1.47 1.11 
Fragilariopsis vanheurcki 0.33 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.12 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.86 6.18 2.49 
Fragilariopsis spp. 0.00 0.61 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc15 pc15 pc15 
  0-1 cm 5-6 cm 9-10 cm 80-81 cm 120-121 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 304 815 349 340 361 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.25 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 6.25 9.08 7.16 9.12 10.53 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.33 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.33 0.25 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.33 0.37 0.29 0.59 0.00 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.99 0.61 2.01 0.88 3.05 
Rouxia constricta 0.66 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.33 0.00 0.86 0.88 0.28 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 2.63 1.84 5.73 5.29 6.65 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 1.64 1.23 2.01 1.47 1.66 
Stephanopyxix turris 0.33 1.47 2.29 0.88 2.22 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 4.61 1.35 5.16 7.35 12.47 
Thalassiosira cf. T. antarctica 0.33 0.12 0.00 0.00 0.00 
Thalassiosira complicata 0.99 0.12 2.58 1.47 1.39 
Thalassiosira fasciculata 0.33 1.60 3.44 3.24 1.94 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 1.64 0.74 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.12 0.00 0.00 0.00 
Thalassiosira inura 8.88 8.47 14.04 12.65 10.80 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc15 pc15 pc15 
  0-1 cm 5-6 cm 9-10 cm 80-81 cm 120-121 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 304 815 349 340 361 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.28 
Thalassiosira lentiginosa 1.97 1.35 0.00 0.29 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 3.29 3.80 4.01 4.41 6.37 
Thalassiosira oliverana 1.32 5.15 6.59 10.59 5.54 
Thalassiosira oliverana sparsa 0.33 0.74 0.57 0.29 0.83 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 2.30 4.42 10.60 11.76 9.14 
Thalassiosira tumida 0.00 0.25 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.99 0.00 1.72 2.06 0.83 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.33 0.37 0.57 0.88 0.55 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric  spp. 0.00 0.00 0.00 0.00 0.00 












  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc26 pc26 pc26 
  170-171 cm core catcher 0-1 cm 16-17 cm 31-32 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 341 334 335 349 330 
Actinocyclus actinochilus 0.00 0.00 1.79 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.29 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 1.47 0.00 2.39 2.29 1.83 
Actinocyclus karstenii 0.29 2.99 0.90 5.73 4.57 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 0.59 0.00 0.00 2.87 2.74 
Actinoptychus senarius 0.00 0.00 0.30 0.29 0.91 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.60 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 2.64 8.98 1.19 5.44 2.44 
Cocconeis spp. 0.00 0.30 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.30 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 1.17 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.29 0.60 1.49 0.57 0.30 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 






  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc26 pc26 pc26 
  170-171 cm core catcher 0-1 cm 16-17 cm 31-32 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 341 334 335 349 330 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.29 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.29 0.60 0.30 0.29 0.30 
Eucampia antarctica 3.23 2.10 7.46 2.87 3.66 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 2.35 2.10 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.00 8.06 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.60 0.00 0.00 
Fragilariopsis interfrigidaria 0.88 1.50 0.30 0.29 0.61 
Fragilariopsis kerguelensis 0.29 0.00 2.09 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.00 0.00 14.33 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 3.88 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 1.49 0.00 0.00 
Fragilariopsis sublinearis 0.00 1.20 5.07 0.00 0.00 
Fragilariopsis cf. F. praecurta 1.17 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.88 4.79 0.00 3.72 2.13 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc26 pc26 pc26 
  170-171 cm core catcher 0-1 cm 16-17 cm 31-32 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 341 334 335 349 330 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 18.77 3.29 16.72 20.63 29.88 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.29 0.30 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.59 1.20 0.30 2.01 0.91 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.88 2.69 0.30 1.15 0.61 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.59 0.60 0.00 0.00 0.30 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 7.92 5.99 4.78 4.58 4.57 
Stephanogonia spp. 0.00 0.00 0.60 0.57 0.30 
Stephanopyxis spp. 3.52 0.00 1.79 1.15 2.44 
Stephanopyxix turris 2.64 0.30 1.49 2.01 1.83 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 7.33 6.89 1.79 4.30 1.52 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira complicata 1.76 0.90 0.30 1.15 1.22 
Thalassiosira fasciculata 4.11 5.39 3.58 13.18 13.41 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 1.49 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 11.44 11.68 2.09 7.45 9.15 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc15 pc15 pc26 pc26 pc26 
  170-171 cm core catcher 0-1 cm 16-17 cm 31-32 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 341 334 335 349 330 
Thalassiosira kolbei 0.59 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.60 2.39 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 2.35 13.47 3.88 10.03 5.49 
Thalassiosira oliverana 11.73 10.48 3.28 4.58 3.66 
Thalassiosira oliverana sparsa 0.29 0.00 0.30 0.57 1.52 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.30 0.00 0.00 0.00 
Thalassiosira torokina 8.80 11.08 0.00 0.57 1.83 
Thalassiosira tumida 0.00 0.00 0.60 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 1.19 0.29 0.91 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.29 0.00 0.30 0.57 0.30 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.30 0.29 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric  spp. 0.00 0.00 0.00 0.00 0.00 












  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc27 pc27 pc27 pc27 pc27 
  0-1 cm 15-16 cm 28-29 cm 100-101 cm 159-160 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 485 323 310 341 339 
Actinocyclus actinochilus 0.62 0.00 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.32 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.65 0.29 2.07 
Actinocyclus ingens 0.82 0.93 0.97 3.81 2.37 
Actinocyclus karstenii 0.00 2.17 2.58 3.23 2.07 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 0.21 6.81 4.84 2.35 4.73 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Asteramphalus hookeri 0.21 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 1.44 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 1.03 11.76 15.48 11.14 4.73 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.21 0.31 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 0.59 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 1.65 3.41 2.90 2.93 2.37 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 






  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc27 pc27 pc27 pc27 pc27 
  0-1 cm 15-16 cm 28-29 cm 100-101 cm 159-160 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 485 323 310 341 339 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.65 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.59 0.30 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.00 2.48 1.61 3.23 2.37 
Eucampia antarctica 4.54 0.93 1.61 0.88 2.96 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 3.41 1.94 2.64 1.78 
Fragilariopsis curta 58.76 0.00 0.00 0.00 0.59 
Fragilariopsis cylindrus 0.41 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.31 1.29 1.17 2.07 
Fragilariopsis kerguelensis 1.24 0.00 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 9.69 0.62 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 2.27 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 3.30 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 3.51 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.29 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.31 0.00 0.29 0.59 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc27 pc27 pc27 pc27 pc27 
  0-1 cm 15-16 cm 28-29 cm 100-101 cm 159-160 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 485 323 310 341 339 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 2.27 14.55 9.68 15.54 21.60 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.62 0.00 0.00 1.18 
Rhizosolenia antennata semispina 0.00 2.17 0.97 0.88 2.37 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.00 1.55 1.94 1.76 1.48 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.32 0.29 0.59 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 1.24 8.98 8.39 8.50 7.99 
Stephanogonia spp. 0.21 0.00 0.97 0.29 0.89 
Stephanopyxis spp. 0.82 1.86 0.97 2.05 1.78 
Stephanopyxix turris 0.00 0.93 0.97 1.47 1.78 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.00 4.95 8.39 8.50 9.76 
Thalassiosira cf. T. antarctica 0.41 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.00 1.55 1.94 2.64 1.18 
Thalassiosira fasciculata 0.00 0.62 1.61 1.47 0.30 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 2.47 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.32 0.00 0.00 
Thalassiosira inura 0.00 7.43 9.35 5.57 5.62 




  Blue Blue Blue Blue Blue 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc27 pc27 pc27 pc27 pc27 
  0-1 cm 15-16 cm 28-29 cm 100-101 cm 159-160 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 485 323 310 341 339 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 1.24 0.00 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.62 5.57 7.10 6.16 4.44 
Thalassiosira oliverana 0.62 2.79 1.61 2.35 0.30 
Thalassiosira oliverana sparsa 0.00 1.55 1.29 1.17 2.37 
Thalassiosira praenidulus 0.00 0.31 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.00 6.19 4.84 4.69 3.55 
Thalassiosira tumida 0.21 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.31 0.00 0.29 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 2.17 3.23 2.05 2.07 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 1.24 0.65 1.47 0.59 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric  spp. 0.00 0.00 0.00 0.00 0.00 












  Blue Blue Blue Blue 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc35 pc35 pc35 pc35 
  2-3 cm 22-23 cm 44-45 cm 
core 
catcher 
  pelagic  diamicton diamicton diamicton 
n = 328 360 337 306 
Actinocyclus actinochilus 0.00 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 1.22 1.94 1.19 2.61 
Actinocyclus karstenii 1.83 0.83 1.48 2.61 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.28 0.00 0.00 
Actinocyclus spp. 1.83 6.39 4.15 3.92 
Actinoptychus senarius 0.91 0.28 0.30 0.00 
Asteramphalus hookeri 0.30 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 14.02 10.00 9.50 12.09 
Cocconeis spp. 0.00 0.00 0.00 0.33 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.28 0.30 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 1.22 1.11 2.97 2.61 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Blue Blue Blue Blue 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc35 pc35 pc35 pc35 
  2-3 cm 22-23 cm 44-45 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 328 360 337 306 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 2.13 1.67 2.37 2.94 
Eucampia antarctica 1.52 1.11 2.08 0.65 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.30 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.59 1.96 
Fragilariopsis kerguelensis 0.00 0.00 0.30 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.91 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.30 0.33 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.28 0.00 0.98 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Blue Blue Blue Blue 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc35 pc35 pc35 pc35 
  2-3 cm 22-23 cm 44-45 cm 
core 
catcher 
  pelagic  diamicton diamicton diamicton 
n = 328 360 337 306 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 30.18 26.67 23.15 19.28 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 2.44 1.39 2.37 2.29 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.30 1.67 2.08 2.61 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.30 0.98 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.30 0.00 0.00 0.00 
Stellarima microtrias 5.79 5.28 5.64 2.94 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 7.01 5.00 4.75 2.94 
Stephanopyxix turris 6.40 3.89 4.15 1.96 
Synedropsis spp. 0.30 0.00 0.00 0.00 
Thalassionema nitzschioides 7.93 8.06 5.93 11.11 
Thalassiosira cf. T. antarctica 0.61 0.56 0.00 0.00 
Thalassiosira complicata 0.61 2.22 2.97 2.61 
Thalassiosira fasciculata 0.91 1.67 2.37 1.31 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 2.44 6.11 4.75 2.94 




  Blue Blue Blue Blue 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc35 pc35 pc35 pc35 
  2-3 cm 22-23 cm 44-45 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 328 360 337 306 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.30 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 4.57 5.28 6.82 8.50 
Thalassiosira oliverana 0.30 0.83 1.48 1.31 
Thalassiosira oliverana sparsa 0.30 1.94 2.97 1.31 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 1.52 4.17 1.48 1.63 
Thalassiosira tumida 0.00 0.28 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.22 0.28 1.78 3.92 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.91 0.56 0.89 1.31 
Trinacria spp. 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric  spp. 0.00 0.00 0.00 0.00 













PURPLE UNIT SAMPLES 
  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc12 pc12 pc12 pc12 pc12 
  0-1 cm 4-5 cm 8-9 cm 28-29 cm 53-54 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 331 450 345 357 206 
Actinocyclus actinochilus 0.91 0.00 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.30 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 3.02 2.22 5.80 6.44 0.49 
Actinocyclus karstenii 0.30 0.22 0.29 0.28 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.81 0.22 1.45 1.68 0.00 
Actinoptychus senarius 0.60 0.89 0.58 0.84 0.00 
Asteramphalus hookeri 0.00 0.00 0.29 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 3.63 6.89 5.51 5.88 2.91 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.30 0.44 0.29 0.56 0.49 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.00 1.56 0.29 1.12 0.00 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 




  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc12 pc12 pc12 pc12 pc12 
  0-1 cm 4-5 cm 8-9 cm 28-29 cm 53-54 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 331 450 345 357 206 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.60 0.00 0.29 0.84 0.00 
Eucampia antarctica 9.67 7.33 0.58 0.28 0.00 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 3.32 0.67 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.60 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 1.21 0.22 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 6.04 0.89 0.00 0.00 0.00 
Fragilariopsis peragalli 0.30 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.30 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.30 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.30 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 1.81 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.30 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 




  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc12 pc12 pc12 pc12 pc12 
  0-1 cm 4-5 cm 8-9 cm 28-29 cm 53-54 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 331 450 345 357 206 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 42.90 61.78 58.26 59.38 68.45 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.28 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 0.28 0.00 
Rhizosolenia spp. 0.60 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.30 0.67 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 0.60 0.67 0.87 0.28 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 8.76 6.44 13.91 8.40 13.59 
Stephanopyxix turris 3.93 4.22 9.57 7.28 14.08 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 1.51 0.44 0.58 0.28 0.00 
Thalassiosira cf. T. antarctica 0.30 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.00 0.00 0.29 0.00 0.00 
Thalassiosira fasciculata 0.30 0.44 0.87 0.28 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.22 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.91 2.00 0.29 1.96 0.00 




  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc12 pc12 pc12 pc12 pc12 
  0-1 cm 4-5 cm 8-9 cm 28-29 cm 53-54 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 331 450 345 357 206 
Thalassiosira kolbei 0.00 0.00 0.00 0.28 0.00 
Thalassiosira lentiginosa 1.51 0.00 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.91 1.11 0.00 0.84 0.00 
Thalassiosira oliverana 0.30 0.00 0.00 0.56 0.00 
Thalassiosira oliverana sparsa 0.91 0.22 0.00 0.00 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.60 0.00 0.00 0.56 0.00 
Thalassiosira tumida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.28 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.22 0.00 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric  spp. 0.00 0.00 0.00 1.12 0.00 












  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 pc21 pc21 
  0-1 cm 8-9 cm 12-13 cm 20-21 cm 26-27 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 321 333 323 358 343 
Actinocyclus actinochilus 1.25 1.50 1.55 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.62 4.50 0.31 1.96 0.00 
Actinocyclus karstenii 0.00 0.00 0.00 0.28 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.30 0.00 0.00 0.00 
Actinocyclus spp. 0.00 0.90 1.24 1.96 2.33 
Actinoptychus senarius 0.00 0.00 1.24 0.56 2.04 
Asteramphalus hookeri 0.00 0.00 0.00 0.28 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 0.62 3.60 5.26 8.10 7.00 
Cocconeis spp. 0.00 0.00 0.31 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.60 0.00 1.12 0.58 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 2.80 0.60 0.62 0.56 1.17 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 






  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 pc21 pc21 
  0-1 cm 8-9 cm 12-13 cm 20-21 cm 26-27 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 321 333 323 358 343 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.00 1.80 0.62 0.56 0.87 
Eucampia antarctica 27.41 27.33 12.69 0.28 0.29 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 20.56 0.90 0.31 0.00 0.00 
Fragilariopsis cylindrus 0.93 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.56 0.29 
Fragilariopsis kerguelensis 1.56 2.40 1.55 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 14.64 9.01 2.17 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.93 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.31 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.93 0.30 0.00 0.00 0.00 
Fragilariopsis sublinearis 2.18 0.30 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.62 1.12 0.87 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.31 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 




  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 pc21 pc21 
  0-1 cm 8-9 cm 12-13 cm 20-21 cm 26-27 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 321 333 323 358 343 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 11.53 27.03 49.54 63.97 61.81 
Porosira pseudodenticulata 0.00 0.00 0.00 0.28 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 0.00 0.29 
Rhizosolenia spp. 0.00 0.00 0.93 0.00 0.00 
Rouxia antarctica 0.00 0.30 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 1.25 1.50 2.17 0.00 1.17 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 0.93 6.31 8.98 13.13 11.08 
Stephanopyxix turris 2.18 3.00 3.41 3.91 7.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.31 0.00 1.24 0.28 1.46 
Thalassiosira cf. T. antarctica 2.49 0.30 0.00 0.00 0.00 
Thalassiosira complicata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fasciculata 0.31 0.30 0.31 0.00 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 1.56 0.30 0.00 0.00 0.29 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 1.20 0.00 0.28 0.29 




  Purple  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 pc21 pc21 
  0-1 cm 8-9 cm 12-13 cm 20-21 cm 26-27 cm 
  pelagic  pelagic  diamicton diamicton diamicton 
n = 321 333 323 358 343 
Thalassiosira kolbei 0.31 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 1.87 4.20 1.86 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.93 0.00 0.93 0.56 0.29 
Thalassiosira oliverana 0.00 1.20 0.62 0.00 0.58 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.29 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.31 0.00 0.00 0.00 0.00 
Thalassiosira tumida 0.93 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.62 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.93 0.28 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.30 0.00 0.00 0.00 












  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 
  118-119 cm 236-237 cm 354-355 cm 
  diamicton diamicton diamicton 
n = 314 338 348 
Actinocyclus actinochilus 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.57 
Actinocyclus dimorphus 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 
Actinocyclus ingens 0.32 0.30 0.57 
Actinocyclus karstenii 0.00 0.00 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 
Actinocyclus spp. 1.91 2.37 0.57 
Actinoptychus senarius 0.64 0.89 1.72 
Asteramphalus hookeri 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 
Chaetoceros resting spore 9.87 12.43 7.76 
Cocconeis spp. 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 
Coscinodiscus marginatus 0.64 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 
Dactyliosen antarcticus 1.91 1.48 1.72 
Delphineis sp. 0.00 0.00 0.00 






  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 
  118-119 cm 236-237 cm 354-355 cm 
  diamicton diamicton diamicton 
n = 314 338 348 
Denticulopsis hustedtii 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 
Denticulopsis spp. 0.00 0.59 0.00 
Eucampia antarctica 0.64 0.59 0.57 
Fragilariopsis arcula 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 
Fragilariopsis weaveri 1.27 0.30 1.44 
Fragilariopsis sp. 1 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 




  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 
  118-119 cm 236-237 cm 354-355 cm 
  diamicton diamicton diamicton 
n = 314 338 348 
Nitzschia spp. 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 
Paralia spp. 60.19 54.14 57.76 
Porosira pseudodenticulata 0.00 0.59 0.00 
Porosira sp. 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.29 
Rhizosolenia antennata 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.89 0.00 
Rhizosolenia spp. 0.32 0.00 0.00 
Rouxia antarctica 0.00 0.30 0.00 
Rouxia constricta 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 
Stellarima microtrias 0.00 1.18 0.29 
Stephanogonia spp. 0.00 0.00 0.00 
Stephanopyxis spp. 13.69 10.06 15.80 
Stephanopyxix turris 6.37 7.69 7.47 
Synedropsis spp. 0.00 0.00 0.00 
Thalassionema nitzschioides 0.96 3.55 0.86 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 
Thalassiosira complicata 0.00 0.30 0.29 
Thalassiosira fasciculata 0.00 0.00 0.00 
Thalassiosira fraga 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.89 0.00 




  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  
  pc21 pc21 pc21 
  118-119 cm 236-237 cm 354-355 cm 
  diamicton diamicton diamicton 
n = 314 338 348 
Thalassiosira kolbei 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 
Thalassiosira oestrupii 0.00 0.00 0.29 
Thalassiosira oliverana 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.59 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 
Thalassiosira torokina 0.00 0.30 0.00 
Thalassiosira tumida 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.57 
Tigeria sp. 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.29 
Trichotoxon reinboldii 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.29 
Trochosira sp. 0.00 0.00 0.00 
Centric  spp. 1.27 0.59 0.86 












  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc25 pc25 pc25 pc25 
  0-1 cm 30-31 cm 60-61 cm 89-90 cm 
  pelagic  diamicton diamicton diamicton 
n = 325 322 322 317 
Actinocyclus actinochilus 0.00 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.93 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.95 
Actinocyclus ingens 1.85 1.24 2.17 0.95 
Actinocyclus karstenii 1.85 0.62 1.86 0.95 
Actinocyclus maccollumi 0.00 0.00 0.31 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.54 3.11 3.42 3.15 
Actinoptychus senarius 1.23 0.00 0.31 0.63 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 14.77 12.42 13.66 17.67 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.62 0.31 0.00 
Coscinodiscus oculus-iridis 0.00 0.31 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 3.08 1.24 1.24 0.95 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc25 pc25 pc25 pc25 
  0-1 cm 30-31 cm 60-61 cm 89-90 cm 
  pelagic  diamicton diamicton diamicton 
n = 325 322 322 317 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.31 0.62 1.86 2.84 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.92 1.86 1.86 3.15 
Eucampia antarctica 3.08 0.93 0.62 0.32 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 6.15 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.93 0.00 0.32 
Fragilariopsis kerguelensis 0.00 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 2.15 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.31 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.31 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.92 0.31 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.31 0.31 0.62 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc25 pc25 pc25 pc25 
  0-1 cm 30-31 cm 60-61 cm 89-90 cm 
  pelagic  diamicton diamicton diamicton 
n = 325 322 322 317 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 27.69 26.40 27.95 28.08 
Porosira pseudodenticulata 0.00 0.31 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 1.54 3.11 3.11 3.47 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.62 0.62 2.17 0.63 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.93 0.00 0.32 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 4.31 8.70 7.14 7.26 
Stephanogonia spp. 1.23 0.93 0.31 0.63 
Stephanopyxis spp. 2.15 5.28 3.42 6.31 
Stephanopyxix turris 4.62 4.35 1.55 4.10 
Synedropsis spp. 0.00 0.62 0.00 0.32 
Thalassionema nitzschioides 4.92 5.90 3.73 4.73 
Thalassiosira cf. T. antarctica 0.92 0.00 0.00 0.00 
Thalassiosira complicata 0.92 1.55 1.24 1.89 
Thalassiosira fasciculata 0.92 0.31 1.55 0.32 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 2.77 6.21 4.04 1.58 




  Purple  Purple  Purple  Purple  
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc25 pc25 pc25 pc25 
  0-1 cm 30-31 cm 60-61 cm 89-90 cm 
  pelagic  diamicton diamicton diamicton 
n = 325 322 322 317 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.31 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 4.00 4.35 5.90 2.52 
Thalassiosira oliverana 0.31 0.62 2.80 0.63 
Thalassiosira oliverana sparsa 0.92 0.93 2.80 1.26 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.31 0.00 0.00 
Thalassiosira torokina 1.23 1.24 1.55 1.89 
Thalassiosira tumida 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.62 0.62 0.62 0.63 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.62 1.86 0.31 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.31 0.31 0.32 
Trinacria spp. 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 












  Purple  Purple  Purple  Purple  
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc34 pc34 pc34 pc34 
  0-1 cm 26-27 cm 52-53 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 1358 1135 1179 1103 
Actinocyclus actinochilus 1.47 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.08 0.00 
Actinocyclus divisus 0.00 0.26 0.08 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.08 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 2.80 1.23 1.78 1.45 
Actinocyclus karstenii 0.74 1.59 1.61 1.54 
Actinocyclus maccollumi 0.00 0.00 0.08 0.09 
Actinocyclus ochotensis 0.00 0.00 0.85 2.36 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 1.33 1.59 1.10 0.54 
Actinocyclus spp. 0.00 0.00 0.00 0.00 
Actinoptychus senarius 0.29 0.62 0.42 0.91 
Asteramphalus hookeri 0.15 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 2.43 10.31 12.04 11.79 
Cocconeis spp. 0.00 0.09 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.37 0.09 0.34 0.27 
Coscinodiscus oculus-iridis 0.00 0.00 0.17 0.00 
Coscinodiscus spp. 0.37 0.09 0.08 0.00 
Cosmiodiscus spp. 0.00 0.26 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 1.18 2.38 1.70 1.90 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Purple  Purple  Purple  Purple  
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc34 pc34 pc34 pc34 
  0-1 cm 26-27 cm 52-53 cm 
core 
catcher 
  pelagic  diamicton diamicton diamicton 
n = 1358 1135 1179 1103 
Denticulopsis hustedtii 0.00 0.00 0.08 0.00 
Denticulopsis lauta 0.59 0.88 0.68 0.91 
Denticulopsis maccullomi 0.00 0.88 0.59 1.54 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 1.33 1.67 2.04 1.18 
Eucampia antarctica 25.41 0.97 0.42 1.63 
Fragilariopsis arcula 0.00 0.00 0.42 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.15 0.26 0.17 0.09 
Fragilariopsis curta 0.44 0.00 0.08 0.00 
Fragilariopsis cylindrus 0.22 0.09 0.00 0.00 
Fragilariopsis interfrigidaria 0.44 0.79 1.19 0.91 
Fragilariopsis kerguelensis 1.10 0.00 0.00 0.09 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.09 
Fragilariopsis obliquecostata 7.00 0.00 0.00 0.18 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.18 0.08 0.00 
Fragilariopsis pseudonana 0.07 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.07 0.00 0.00 0.00 
Fragilariopsis sublinearis 1.47 0.09 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.18 0.00 0.18 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.44 0.25 0.18 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.53 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.44 0.18 0.42 0.63 




  Purple  Purple  Purple  Purple  
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc34 pc34 pc34 pc34 
  0-1 cm 26-27 cm 52-53 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 1358 1135 1179 1103 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 29.53 40.18 36.47 36.54 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.18 0.00 0.00 
Pyxilla spp. 0.07 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.09 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.52 1.76 2.04 1.45 
Rhizosolenia spp. 1.10 2.91 2.04 2.09 
Rouxia antarctica 0.52 0.44 0.68 0.45 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.09 0.17 0.27 
Rouxia leventerae 0.00 0.00 0.08 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.17 
Rouxia spp. 0.37 1.15 1.36 1.18 
Stellarima microtrias 1.62 2.20 1.87 1.54 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 4.93 6.34 4.83 5.98 
Stephanopyxix turris 3.90 4.76 3.48 3.45 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.88 4.14 5.00 5.80 
Thalassiosira cf. T. antarctica 0.00 0.09 0.00 0.00 
Thalassiosira complicata 0.07 0.70 1.44 0.45 
Thalassiosira fasciculata 0.37 1.06 1.87 1.90 
Thalassiosira fraga 0.00 0.00 0.25 0.45 
Thalassiosira gracilis 0.29 0.09 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.08 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.52 1.76 1.95 1.00 




  Purple  Purple  Purple  Purple  
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc34 pc34 pc34 pc34 
  0-1 cm 26-27 cm 52-53 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 1358 1135 1179 1103 
Thalassiosira kolbei 0.00 0.00 0.17 0.00 
Thalassiosira lentiginosa 2.14 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.88 2.38 2.63 3.72 
Thalassiosira oliverana 0.00 0.00 0.76 0.18 
Thalassiosira oliverana sparsa 0.29 1.15 1.19 1.36 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.59 0.53 1.10 1.00 
Thalassiosira tumida 0.22 0.00 0.08 0.00 
Thalassiosira vulnifica 0.44 0.88 1.10 0.45 
Thalassiosira spp. 0.07 0.00 0.00 0.00 
Thalassiothrix antarctica 0.07 0.00 0.59 0.45 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.44 0.62 0.76 1.00 
Trinacria spp. 0.07 0.00 0.17 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 













RED UNIT SAMPLES 
  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc16 pc16 pc16 pc16 
  0-1 cm 15-16 cm 30-31 cm 150-151 cm 202-203 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 384 402 356 418 392 
Actinocyclus actinochilus 2.08 0.50 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.50 0.28 0.72 1.02 
Actinocyclus karstenii 0.00 0.25 0.00 0.96 0.51 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 1.24 2.25 0.48 0.51 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.28 0.48 0.51 
Actinocyclus spp. 0.00 0.00 0.00 0.00 0.00 
Actinoptychus senarius 0.00 0.75 1.40 0.72 0.51 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.52 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 4.69 10.70 15.45 17.46 11.48 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.25 0.00 0.24 0.26 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.78 1.24 1.69 1.44 2.55 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc16 pc16 pc16 pc16 
  0-1 cm 15-16 cm 30-31 cm 150-151 cm 202-203 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 384 402 356 418 392 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 1.04 0.25 1.40 1.20 0.77 
Eucampia antarctica 12.50 6.22 3.65 1.44 1.28 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 16.15 0.50 2.53 0.00 0.00 
Fragilariopsis cylindrus 0.52 0.00 0.56 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.50 0.00 0.00 0.77 
Fragilariopsis kerguelensis 3.65 0.50 0.00 0.72 0.51 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 24.74 5.22 4.78 1.67 0.51 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.26 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 1.04 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 11.72 0.50 0.84 0.48 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.75 0.00 1.44 0.51 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.25 1.12 0.00 0.00 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc16 pc16 pc16 pc16 
  0-1 cm 15-16 cm 30-31 cm 150-151 cm 202-203 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 384 402 356 418 392 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 8.85 44.28 37.92 46.65 54.34 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.52 1.49 0.56 0.72 0.51 
Rhizosolenia spp. 0.00 0.00 0.56 0.96 0.77 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.26 1.00 1.12 0.00 0.00 
Stellarima microtrias 1.56 1.00 0.56 1.20 0.51 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 2.08 8.71 7.30 5.98 9.44 
Stephanopyxix turris 0.26 7.21 8.43 9.33 7.65 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.26 2.74 2.81 3.11 2.30 
Thalassiosira cf. T. antarctica 0.26 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.26 0.00 0.00 0.00 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 1.82 0.00 0.28 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.50 0.56 0.48 0.77 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc16 pc16 pc16 pc16 
  0-1 cm 15-16 cm 30-31 cm 150-151 cm 202-203 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 384 402 356 418 392 
Thalassiosira kolbei 0.00 0.25 0.00 0.00 0.00 
Thalassiosira lentiginosa 2.34 0.00 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 1.04 0.75 0.28 0.00 1.79 
Thalassiosira oliverana 0.00 0.00 0.56 0.24 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.28 0.48 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.26 1.00 0.56 0.24 0.26 
Thalassiosira tumida 0.26 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.00 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 1.00 1.69 1.20 0.00 
Trinacria spp. 0.26 0.00 0.28 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 0.00 












  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc17 pc17 pc17 pc17 
  311-312 cm 0-1 cm 15-16 cm 19-20 cm 70-71 cm 
  diamicton pelagic  diamicton diamicton diamicton 
n = 360 333 311 371 322 
Actinocyclus actinochilus 0.00 3.00 0.32 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.28 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 1.67 1.20 0.32 0.81 1.24 
Actinocyclus karstenii 0.28 0.30 0.00 0.00 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 1.94 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 1.11 0.00 0.00 0.00 0.00 
Actinocyclus spp. 0.00 2.40 0.96 1.89 1.24 
Actinoptychus senarius 1.39 0.00 1.61 0.54 0.31 
Asteramphalus hookeri 0.00 0.00 0.32 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.32 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 1.11 9.01 7.40 9.70 5.90 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.30 0.32 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.30 0.32 0.00 0.62 
Coscinodiscus oculus-iridis 0.56 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 1.67 0.60 0.96 1.35 0.62 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 






  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc17 pc17 pc17 pc17 
  311-312 cm 0-1 cm 15-16 cm 19-20 cm 70-71 cm 
  diamicton pelagic  diamicton diamicton diamicton 
n = 360 333 311 371 322 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.60 0.32 1.08 0.93 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 1.39 0.00 0.32 1.62 0.62 
Eucampia antarctica 1.39 16.22 14.15 1.62 1.86 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.00 8.71 0.32 0.81 0.93 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 1.39 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.28 3.60 0.96 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.00 21.32 3.86 1.62 0.62 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.30 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.83 1.20 0.96 0.00 0.31 
Fragilariopsis separanda 0.00 0.30 0.32 0.00 0.00 
Fragilariopsis sublinearis 0.00 3.00 1.61 1.35 0.62 
Fragilariopsis cf. F. praecurta 0.28 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 3.33 0.00 0.00 0.00 0.00 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc17 pc17 pc17 pc17 
  311-312 cm 0-1 cm 15-16 cm 19-20 cm 70-71 cm 
  diamicton pelagic  diamicton diamicton diamicton 
n = 360 333 311 371 322 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 55.00 9.31 37.62 53.91 64.29 
Porosira pseudodenticulata 0.00 0.30 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.32 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.30 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.96 0.27 0.00 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.31 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 0.00 1.80 2.89 4.85 0.93 
Stephanogonia spp. 0.00 0.00 0.00 0.00 2.17 
Stephanopyxis spp. 10.00 2.70 9.00 9.97 6.83 
Stephanopyxix turris 7.22 1.20 5.79 4.85 4.97 
Synedropsis spp. 0.00 0.00 0.00 0.27 0.00 
Thalassionema nitzschioides 5.00 1.20 0.96 1.62 1.86 
Thalassiosira cf. T. antarctica 0.00 0.60 0.32 0.00 0.00 
Thalassiosira complicata 0.00 0.00 0.00 0.27 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fraga 0.56 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 3.00 0.32 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.60 0.00 0.00 0.31 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc16 pc17 pc17 pc17 pc17 
  311-312 cm 0-1 cm 15-16 cm 19-20 cm 70-71 cm 
  diamicton pelagic  diamicton diamicton diamicton 
n = 360 333 311 371 322 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.31 
Thalassiosira lentiginosa 0.28 3.00 2.57 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.83 0.00 0.32 0.54 0.31 
Thalassiosira oliverana 0.28 0.90 0.64 0.27 0.31 
Thalassiosira oliverana sparsa 0.28 0.60 0.32 0.00 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.83 0.60 0.00 0.54 0.93 
Thalassiosira tumida 0.00 0.90 1.29 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.32 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.30 0.32 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.83 0.00 0.00 0.00 0.31 
Trinacria spp. 0.00 0.30 0.00 0.27 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 0.00 












  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc17 pc17 pc18 pc18 pc18 
  141-142 cm core catcher 0-1 cm 15-16 cm 20-21 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 365 348 341 331 302 
Actinocyclus actinochilus 0.00 0.00 1.17 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.82 0.29 0.59 0.30 0.66 
Actinocyclus karstenii 0.27 0.29 0.00 0.30 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.10 1.15 1.76 1.81 1.99 
Actinoptychus senarius 0.82 1.15 0.88 0.00 1.66 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 0.33 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 12.88 22.13 6.16 21.75 10.26 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.27 0.00 0.59 0.30 0.99 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.55 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.82 3.16 1.17 2.11 0.66 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 






  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc17 pc17 pc18 pc18 pc18 
  141-142 cm core catcher 0-1 cm 15-16 cm 20-21 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 365 348 341 331 302 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 1.10 0.86 0.29 2.72 1.32 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.82 1.44 1.17 1.51 0.33 
Eucampia antarctica 0.00 0.57 19.94 1.21 0.66 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.29 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.57 3.81 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.29 0.00 0.33 
Fragilariopsis kerguelensis 0.00 0.29 0.59 0.30 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.00 0.00 14.08 0.91 0.33 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.29 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.29 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.29 1.17 0.60 0.00 
Fragilariopsis cf. F. praecurta 0.27 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.91 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc17 pc17 pc18 pc18 pc18 
  141-142 cm core catcher 0-1 cm 15-16 cm 20-21 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 365 348 341 331 302 
Nitzschia spp. 0.00 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 56.16 40.23 21.41 36.56 53.97 
Porosira pseudodenticulata 0.00 0.57 0.29 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.33 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.57 0.29 0.00 0.66 
Rhizosolenia antennata semispina 0.55 1.44 1.17 1.21 1.32 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.00 0.57 0.29 0.60 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.30 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 3.29 3.16 3.52 2.72 2.65 
Stephanogonia spp. 1.10 0.86 1.17 1.51 1.99 
Stephanopyxis spp. 10.14 6.61 3.81 6.04 7.28 
Stephanopyxix turris 5.48 4.89 2.05 6.65 5.63 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 1.10 2.59 0.88 2.42 1.66 
Thalassiosira cf. T. antarctica 0.55 0.29 0.00 0.00 0.00 
Thalassiosira complicata 0.55 0.29 0.29 1.21 0.00 
Thalassiosira fasciculata 0.00 0.29 0.00 0.00 0.00 
Thalassiosira fraga 0.00 0.29 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 1.76 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 1.15 0.59 0.60 0.33 




  Red Red Red Red Red 
  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  NBP03-01A  
  pc17 pc17 pc18 pc18 pc18 
  141-142 cm core catcher 0-1 cm 15-16 cm 20-21 cm 
  diamicton diamicton pelagic  diamicton diamicton 
n = 365 348 341 331 302 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.00 3.23 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.00 1.15 0.59 0.91 0.66 
Thalassiosira oliverana 0.00 0.00 0.29 0.30 0.00 
Thalassiosira oliverana sparsa 0.27 0.29 0.88 0.60 0.33 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.27 1.15 1.76 0.91 0.66 
Thalassiosira tumida 0.00 0.00 0.59 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.27 0.86 0.29 0.30 0.33 
Tigeria sp. 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 1.32 
Trichotoxon reinboldii 0.00 0.29 0.29 0.60 0.33 
Trinacria spp. 0.00 0.00 0.00 0.91 0.66 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 0.33 












  Red Red 
  NBP03-01A  NBP03-01A  
  pc18 pc18 
  80-81 cm 137-138 cm 
  diamicton diamicton 
n = 345 307 
Actinocyclus actinochilus 0.00 0.65 
Actinocyclys cf. A. actinochilus 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 
Actinocyclus divisus 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 
Actinocyclus ingens 1.74 0.65 
Actinocyclus karstenii 0.29 0.65 
Actinocyclus maccollumi 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 
Actinocyclus spp. 2.32 3.58 
Actinoptychus senarius 1.16 0.65 
Asteramphalus hookeri 0.29 0.00 
Asteramphalus parvulus 0.00 0.00 
Asteramphalus spp. 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 
Chaetoceros resting spore 6.67 13.03 
Cocconeis spp. 0.00 0.00 
Corethron criophilum 0.00 0.00 
Coscinodiscus decrescens 0.29 0.00 
Coscinodiscus marginatus 0.58 0.98 
Coscinodiscus oculus-iridis 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 
Cyclotella sp. 0.00 0.00 
Dactyliosen antarcticus 0.87 2.61 
Delphineis sp. 0.00 0.00 






  Red Red 
  NBP03-01A  NBP03-01A  
  pc18 pc18 
  80-81 cm 137-138 cm 
  diamicton diamicton 
n = 345 307 
Denticulopsis hustedtii 0.00 0.00 
Denticulopsis lauta 0.00 0.00 
Denticulopsis maccullomi 1.16 1.30 
Denticulopsis simonsenii 0.00 0.00 
Denticulopsis spp. 0.58 0.00 
Eucampia antarctica 0.87 1.30 
Fragilariopsis arcula 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 
Fragilariopsis barronii 0.00 0.33 
Fragilariopsis curta 0.00 0.65 
Fragilariopsis cylindrus 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 
Fragilariopsis kerguelensis 0.29 0.33 
Fragilariopsis matuyamae 0.00 0.00 
Fragilariopsis obliquecostata 0.29 0.00 
Fragilariopsis peragalli 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.33 
Fragilariopsis cf. F. praecurta 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 
Fragilariopsis sp. 1 0.58 0.65 
Fragilariopsis spp. 0.00 0.00 
Hemiaulus spp. 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 
Kisseleviella sp. 0.00 0.00 
Navicula directa 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 




  Red Red 
  NBP03-01A  NBP03-01A  
  pc18 pc18 
  80-81 cm 137-138 cm 
  diamicton diamicton 
n = 345 307 
Nitzschia spp. 0.00 0.00 
Odontella weissflogii 0.00 0.00 
Odontella sp. 0.00 0.00 
Paralia spp. 53.62 36.16 
Porosira pseudodenticulata 0.00 0.00 
Porosira sp. 0.00 0.00 
Proboscia barboi 0.00 0.00 
Pyxilla spp. 0.00 0.00 
Rhabdonema spp. 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 1.63 
Rhizosolenia antennata semispina 1.45 1.30 
Rhizosolenia spp. 0.00 0.00 
Rouxia antarctica 0.00 0.00 
Rouxia constricta 0.00 0.00 
Rouxia diploneides 0.00 0.00 
Rouxia leventerae 0.00 0.00 
Rouxia naviculoides 0.00 0.00 
Rouxia spp. 0.00 0.00 
Stellarima microtrias 2.03 5.21 
Stephanogonia spp. 3.19 1.30 
Stephanopyxis spp. 9.28 9.77 
Stephanopyxix turris 6.09 6.84 
Synedropsis spp. 0.29 0.33 
Thalassionema nitzschioides 1.16 2.28 
Thalassiosira cf. T. antarctica 0.00 0.33 
Thalassiosira complicata 0.00 0.65 
Thalassiosira fasciculata 0.00 0.33 
Thalassiosira fraga 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 
Thalassiosira gravida 0.00 0.00 
Thalassiosira insigna 0.00 0.00 
Thalassiosira inura 0.87 1.30 




  Red Red 
  NBP03-01A  NBP03-01A  
  pc18 pc18 
  80-81 cm 137-138 cm 
  diamicton diamicton 
n = 345 307 
Thalassiosira kolbei 0.00 0.00 
Thalassiosira lentiginosa 0.29 0.00 
Thalassiosira nansenii 0.00 0.00 
Thalassiosira oestrupii 0.00 0.33 
Thalassiosira oliverana 0.00 0.98 
Thalassiosira oliverana sparsa 0.58 0.33 
Thalassiosira praenidulus 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 
Thalassiosira torokina 0.87 0.98 
Thalassiosira tumida 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 
Thalassiosira spp. 0.00 0.00 
Thalassiothrix antarctica 0.29 0.00 
Tigeria sp. 0.00 0.00 
Triceratium spp. 0.29 0.65 
Trichotoxon reinboldii 0.29 0.00 
Trinacria spp. 0.87 0.98 
Trochosira sp. 0.00 0.00 
Centric spp. 0.00 0.00 












  Red Red Red Red 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc36 pc36 pc36 pc36 
  0-1 cm 32-33 cm 64-65 cm 95-96 cm 
  pelagic  diamicton diamicton diamicton 
n = 1046 938 669 569 
Actinocyclus actinochilus 1.63 0.00 0.00 0.18 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.38 0.00 0.15 0.18 
Actinocyclus dimorphus 0.10 0.21 0.00 0.00 
Actinocyclus divisus 0.00 0.32 0.15 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.48 0.53 0.90 0.70 
Actinocyclus karstenii 0.19 0.32 0.75 1.05 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.10 0.96 1.05 2.28 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 2.49 0.85 0.15 0.18 
Actinocyclus spp. 0.00 0.00 0.00 0.00 
Actinoptychus senarius 0.19 1.07 0.30 1.93 
Asteramphalus hookeri 0.29 0.00 0.00 0.00 
Asteramphalus parvulus 0.48 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 3.35 9.91 3.29 7.73 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.10 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.48 0.32 0.15 0.70 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.18 
Coscinodiscus spp. 0.00 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.76 2.24 1.35 2.28 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Red Red Red Red 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc36 pc36 pc36 pc36 
  0-1 cm 32-33 cm 64-65 cm 95-96 cm 
  pelagic  diamicton diamicton diamicton 
n = 1046 938 669 569 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.10 1.17 0.60 0.35 
Eucampia antarctica 11.09 1.07 0.60 0.88 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.18 
Fragilariopsis curta 8.22 0.00 0.00 0.18 
Fragilariopsis cylindrus 0.67 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.53 0.15 0.00 
Fragilariopsis kerguelensis 1.82 0.32 0.30 0.18 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 11.66 0.21 0.60 0.18 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.15 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.10 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.19 0.00 0.30 0.00 
Fragilariopsis separanda 0.29 0.00 0.00 0.00 
Fragilariopsis sublinearis 4.30 0.43 0.15 0.18 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.18 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.18 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.18 
Nitzschia denticuloides 0.10 1.39 1.05 1.41 




  Red Red Red Red 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc36 pc36 pc36 pc36 
  0-1 cm 32-33 cm 64-65 cm 95-96 cm 
  pelagic  diamicton diamicton diamicton 
n = 1046 938 669 569 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.38 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 30.11 53.94 61.73 52.37 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.10 0.11 0.00 0.18 
Pyxilla spp. 0.00 0.00 0.00 0.18 
Rhabdonema spp. 0.00 0.11 0.00 0.18 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.57 0.00 0.00 0.00 
Rhizosolenia spp. 0.67 0.75 0.45 0.35 
Rouxia antarctica 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.38 0.00 0.15 0.00 
Stellarima microtrias 1.63 0.11 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 7.07 11.51 12.41 10.37 
Stephanopyxix turris 3.35 7.25 7.92 7.91 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 1.15 1.60 1.35 2.99 
Thalassiosira cf. T. antarctica 0.00 0.11 0.00 0.00 
Thalassiosira complicata 0.10 0.43 0.30 0.00 
Thalassiosira fasciculata 0.29 0.00 0.00 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.67 0.21 0.00 0.18 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.19 0.00 0.00 0.53 




  Red Red Red Red 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc36 pc36 pc36 pc36 
  0-1 cm 32-33 cm 64-65 cm 95-96 cm 
  pelagic  diamicton diamicton diamicton 
n = 1046 938 669 569 
Thalassiosira kolbei 0.00 0.00 0.15 0.18 
Thalassiosira lentiginosa 1.53 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.96 0.96 0.90 0.35 
Thalassiosira oliverana 0.00 0.00 0.15 0.00 
Thalassiosira oliverana sparsa 0.38 0.43 0.90 0.18 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.00 0.00 0.45 0.70 
Thalassiosira tumida 0.57 0.00 0.00 0.00 
Thalassiosira vulnifica 0.10 0.43 0.15 0.18 
Thalassiosira spp. 0.00 0.11 0.60 0.53 
Thalassiothrix antarctica 0.00 0.00 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.11 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.15 0.70 
Trinacria spp. 0.19 0.00 0.15 0.35 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 













BROWN UNIT SAMPLES 
  Brown Brown Brown Brown 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc37 pc37 pc37 pc37 
  0-1 cm 62-63 cm 123-124 cm 177-178 cm 
  pelagic  diamicton diamicton diamicton 
n = 246 305 319 306 
Actinocyclus actinochilus 0.00 0.00 0.31 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.81 0.00 0.00 0.65 
Actinocyclus karstenii 2.03 4.59 1.88 1.63 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 
Actinocyclus spp. 5.69 42.30 45.14 38.56 
Actinoptychus senarius 0.00 0.00 0.00 0.00 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 12.60 1.64 0.94 1.63 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.41 0.66 0.31 1.31 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.41 0.00 0.00 0.33 
Delphineis sp. 0.00 0.00 0.00 0.00 




  Brown Brown Brown Brown 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc37 pc37 pc37 pc37 
  0-1 cm 62-63 cm 123-124 cm 177-178 cm 
  pelagic  diamicton diamicton diamicton 
n = 246 305 319 306 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.41 0.00 0.00 0.00 
Denticulopsis simonsenii 2.44 0.00 0.00 0.00 
Denticulopsis spp. 1.63 0.33 0.31 0.33 
Eucampia antarctica 1.63 5.90 5.64 6.21 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 1.22 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 1.63 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.41 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Brown Brown Brown Brown 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc37 pc37 pc37 pc37 
  0-1 cm 62-63 cm 123-124 cm 177-178 cm 
  pelagic  diamicton diamicton diamicton 
n = 246 305 319 306 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 2.44 4.26 3.76 7.19 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 4.47 0.00 0.00 0.33 
Rhizosolenia spp. 4.88 0.00 0.00 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.33 
Rouxia constricta 2.85 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.81 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 29.67 14.10 18.50 17.97 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 3.25 0.66 3.45 2.61 
Stephanopyxix turris 0.00 1.97 1.57 0.98 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 4.47 0.33 0.31 0.33 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 0.00 
Thalassiosira complicata 1.22 2.30 0.94 0.98 
Thalassiosira fasciculata 0.00 0.33 0.63 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 1.22 0.33 0.63 0.00 




  Brown Brown Brown Brown 
  NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc37 pc37 pc37 pc37 
  0-1 cm 62-63 cm 123-124 cm 177-178 cm 
  pelagic  diamicton diamicton diamicton 
n = 246 305 319 306 
Thalassiosira kolbei 0.00 0.00 0.63 0.33 
Thalassiosira lentiginosa 0.00 0.00 0.00 0.33 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.81 0.33 0.31 0.33 
Thalassiosira oliverana 0.00 0.33 0.31 1.63 
Thalassiosira oliverana sparsa 0.41 4.59 2.82 2.61 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.41 0.00 0.00 0.00 
Thalassiosira torokina 5.69 14.43 10.66 12.42 
Thalassiosira tumida 0.00 0.00 0.31 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 2.44 0.33 0.31 0.33 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.33 0.00 0.00 
Trichotoxon reinboldii 2.03 0.00 0.00 0.33 
Trinacria spp. 0.41 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.31 0.33 












  Brown Brown Brown Brown 
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc23 pc23 pc23 pc23 
  2-3 cm 56-57 cm 110-111 cm 164-165 cm 
  pelagic  diamicton diamicton diamicton 
n = 328 329 307 327 
Actinocyclus actinochilus 0.00 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.61 0.61 1.30 0.00 
Actinocyclus karstenii 2.13 2.43 0.98 1.83 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 
Actinocyclus spp. 37.50 39.82 40.07 44.04 
Actinoptychus senarius 0.00 0.00 0.33 0.31 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 1.83 0.61 1.30 1.22 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.91 1.52 1.95 1.53 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.00 0.30 0.00 0.00 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Brown Brown Brown Brown 
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc23 pc23 pc23 pc23 
  2-3 cm 56-57 cm 110-111 cm 164-165 cm 
  pelagic  diamicton diamicton diamicton 
n = 328 329 307 327 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.61 0.00 0.33 0.00 
Eucampia antarctica 4.27 5.47 3.26 2.14 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.30 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.30 0.30 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Brown Brown Brown Brown 
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc23 pc23 pc23 pc23 
  2-3 cm 56-57 cm 110-111 cm 164-165 cm 
  pelagic  diamicton diamicton diamicton 
n = 328 329 307 327 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 6.40 10.64 7.49 3.36 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.30 0.61 0.00 0.31 
Rhizosolenia spp. 0.00 0.00 0.33 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.31 
Stellarima microtrias 17.38 11.85 18.89 18.04 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 2.74 3.65 3.91 2.14 
Stephanopyxix turris 2.13 1.82 2.28 2.14 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.91 0.61 0.65 1.22 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.61 0.91 1.95 0.92 
Thalassiosira fasciculata 0.61 0.00 0.00 0.31 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.33 0.31 




  Brown Brown Brown Brown 
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc23 pc23 pc23 pc23 
  2-3 cm 56-57 cm 110-111 cm 164-165 cm 
  pelagic  diamicton diamicton diamicton 
n = 328 329 307 327 
Thalassiosira kolbei 0.30 0.91 0.33 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.65 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.00 0.00 0.00 0.61 
Thalassiosira oliverana 1.83 0.30 1.63 1.22 
Thalassiosira oliverana sparsa 6.10 2.13 1.95 3.67 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 11.89 15.50 9.77 14.07 
Thalassiosira tumida 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.30 0.00 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.33 0.00 
Trinacria spp. 0.00 0.00 0.00 0.31 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 












  Brown Brown Brown Brown 
  ELT52 ELT52 ELT52 ELT52 
  pc2 pc2 pc2 pc2 
  0-1 cm 194-195 cm 386-387 cm 579-580 cm 
  pelagic  diamicton diamicton diamicton 
n = 320 312 325 321 
Actinocyclus actinochilus 3.75 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.31 
Actinocyclus karstenii 1.25 3.85 3.38 3.12 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 
Actinocyclus spp. 27.19 36.86 34.15 38.94 
Actinoptychus senarius 0.00 0.32 0.00 0.31 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 1.88 1.28 0.00 0.93 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.63 1.60 1.85 2.18 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.00 0.32 0.00 0.00 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Brown Brown Brown Brown 
  ELT52 ELT52 ELT52 ELT52 
  pc2 pc2 pc2 pc2 
  0-1 cm 194-195 cm 386-387 cm 579-580 cm 
  pelagic  diamicton diamicton diamicton 
n = 320 312 325 321 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.00 0.64 0.00 0.00 
Eucampia antarctica 23.13 1.60 0.62 0.93 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.31 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.31 0.00 0.00 0.31 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.63 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.31 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.31 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Brown Brown Brown Brown 
  ELT52 ELT52 ELT52 ELT52 
  pc2 pc2 pc2 pc2 
  0-1 cm 194-195 cm 386-387 cm 579-580 cm 
  pelagic  diamicton diamicton diamicton 
n = 320 312 325 321 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 2.50 3.85 2.46 2.49 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.63 0.32 0.31 0.00 
Rhizosolenia spp. 0.31 0.64 0.00 0.31 
Rouxia antarctica 0.00 0.32 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.32 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 14.06 13.78 21.54 18.38 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 2.50 4.17 3.69 2.80 
Stephanopyxix turris 2.19 1.28 2.15 1.87 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.31 1.28 0.00 0.93 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.94 1.92 2.15 1.56 
Thalassiosira fasciculata 0.63 0.00 0.31 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.31 
Thalassiosira inura 0.63 0.00 0.62 0.93 




  Brown Brown Brown Brown 
  ELT52 ELT52 ELT52 ELT52 
  pc2 pc2 pc2 pc2 
  0-1 cm 194-195 cm 386-387 cm 579-580 cm 
  pelagic  diamicton diamicton diamicton 
n = 320 312 325 321 
Thalassiosira kolbei 0.00 0.00 0.31 0.00 
Thalassiosira lentiginosa 0.00 0.32 0.00 0.31 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.31 0.00 0.00 0.31 
Thalassiosira oliverana 0.63 2.24 1.23 0.31 
Thalassiosira oliverana sparsa 2.19 2.88 1.23 2.80 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 12.19 19.87 24.00 19.63 
Thalassiosira tumida 0.31 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.32 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 












  Brown Brown Brown Brown 
  GL78 GL78 GL78 GL78 
  pc18 pc18 pc18 pc18 
  2-3 cm 128-129 cm 254-255 cm 380-381 cm 
  diamicton diamicton diamicton diamicton 
n = 338 333 326 309 
Actinocyclus actinochilus 1.78 0.60 1.53 0.32 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.89 0.60 0.31 0.65 
Actinocyclus karstenii 1.18 1.20 2.45 1.29 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 
Actinocyclus spp. 25.44 33.93 32.21 30.10 
Actinoptychus senarius 0.30 0.30 0.61 0.32 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 2.37 0.90 0.31 1.29 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.89 0.00 0.00 0.65 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.30 0.00 0.31 0.32 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Brown Brown Brown Brown 
  GL78 GL78 GL78 GL78 
  pc18 pc18 pc18 pc18 
  2-3 cm 128-129 cm 254-255 cm 380-381 cm 
  diamicton diamicton diamicton diamicton 
n = 338 333 326 309 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.59 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.59 0.00 0.00 0.32 
Eucampia antarctica 16.57 15.32 10.43 16.83 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.30 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.59 0.60 0.00 0.32 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.30 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.30 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Brown Brown Brown Brown 
  GL78 GL78 GL78 GL78 
  pc18 pc18 pc18 pc18 
  2-3 cm 128-129 cm 254-255 cm 380-381 cm 
  diamicton diamicton diamicton diamicton 
n = 338 333 326 309 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 8.28 5.11 8.28 9.06 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 0.00 
Rhizosolenia spp. 0.30 0.00 0.00 0.32 
Rouxia antarctica 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 18.05 12.61 11.04 14.56 
Stephanogonia spp. 0.00 0.00 0.61 0.00 
Stephanopyxis spp. 4.44 1.80 3.99 3.24 
Stephanopyxix turris 1.48 3.30 3.99 3.56 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.59 0.30 0.00 0.32 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.30 1.50 2.15 0.00 
Thalassiosira fasciculata 0.00 0.30 0.31 1.29 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.30 0.30 1.23 0.00 




  Brown Brown Brown Brown 
  GL78 GL78 GL78 GL78 
  pc18 pc18 pc18 pc18 
  2-3 cm 128-129 cm 254-255 cm 380-381 cm 
  diamicton diamicton diamicton diamicton 
n = 338 333 326 309 
Thalassiosira kolbei 0.59 0.00 0.92 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.00 0.00 0.00 0.32 
Thalassiosira oliverana 1.78 1.20 1.23 0.97 
Thalassiosira oliverana sparsa 3.55 4.50 3.37 4.21 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 7.69 14.71 14.42 9.06 
Thalassiosira tumida 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.30 0.30 0.00 0.32 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.30 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.32 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.30 0.31 0.00 













GREY UNIT SAMPLES 
  Grey  Grey  Grey  Grey  
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc24 pc24 pc24 pc24 
  0-1 cm 60-61 cm 120-121 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 334 301 313 301 
Actinocyclus actinochilus 2.10 0.00 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.66 0.32 0.33 
Actinocyclus karstenii 0.00 3.32 0.32 1.66 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 
Actinocyclus spp. 5.99 26.58 29.71 30.56 
Actinoptychus senarius 0.00 0.00 0.00 0.00 
Asteramphalus hookeri 0.60 0.00 0.00 0.00 
Asteramphalus parvulus 1.20 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 5.39 2.33 1.92 3.99 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 0.30 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.60 0.33 0.32 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.60 0.33 0.00 0.33 
Delphineis sp. 0.00 0.00 0.00 0.00 




  Grey  Grey  Grey  Grey  
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc24 pc24 pc24 pc24 
  0-1 cm 60-61 cm 120-121 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 334 301 313 301 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.32 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.30 0.00 0.64 1.00 
Eucampia antarctica 18.26 1.66 2.88 1.66 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 20.06 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.90 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.33 
Fragilariopsis kerguelensis 1.20 0.00 0.00 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 14.37 0.33 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.30 0.00 0.00 0.00 
Fragilariopsis ritscheri 2.99 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 8.98 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Grey  Grey  Grey  Grey  
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc24 pc24 pc24 pc24 
  0-1 cm 60-61 cm 120-121 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 334 301 313 301 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.30 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 0.60 14.95 10.22 10.30 
Porosira pseudodenticulata 0.00 0.00 0.32 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 1.00 0.64 0.33 
Rhizosolenia spp. 0.60 0.33 0.00 0.00 
Rouxia antarctica 0.00 0.00 0.32 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.33 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 3.29 12.29 17.89 16.61 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 0.00 5.32 5.75 5.65 
Stephanopyxix turris 0.00 4.32 4.47 4.32 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.30 1.99 0.32 2.33 
Thalassiosira cf. T. antarctica 0.30 0.00 0.00 0.00 
Thalassiosira complicata 0.60 1.66 0.96 1.33 
Thalassiosira fasciculata 0.00 1.00 0.96 1.33 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 4.19 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 1.00 0.64 0.33 




  Grey  Grey  Grey  Grey  
  NBP95-01 NBP95-01 NBP95-01 NBP95-01 
  pc24 pc24 pc24 pc24 
  0-1 cm 60-61 cm 120-121 cm core catcher 
  pelagic  diamicton diamicton diamicton 
n = 334 301 313 301 
Thalassiosira kolbei 0.00 0.66 0.00 0.00 
Thalassiosira lentiginosa 0.90 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.90 0.33 0.32 0.33 
Thalassiosira oliverana 0.60 2.66 1.60 0.00 
Thalassiosira oliverana sparsa 1.20 6.31 5.75 2.99 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.30 10.30 12.78 13.29 
Thalassiosira tumida 0.60 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.60 0.00 0.32 0.33 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.32 0.00 
Trichotoxon reinboldii 0.30 0.00 0.00 0.00 
Trinacria spp. 0.30 0.33 0.00 0.33 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 












  Grey  Grey  Grey  Grey  
  ELT32 ELT32 ELT32 ELT32 
  pc18 pc18 pc18 pc18 
  0-3 cm 140-141 cm 280-281 cm 420-421 cm 
  pelagic  diamicton diamicton diamicton 
n = 498 255 318 305 
Actinocyclus actinochilus 2.01 0.39 0.00 0.00 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.39 0.31 0.00 
Actinocyclus karstenii 0.00 2.75 1.89 1.31 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 1.61 0.00 0.00 0.00 
Actinocyclus octonarius 0.20 0.00 0.00 0.00 
Actinocyclus oculatus 0.60 0.00 0.00 0.00 
Actinocyclus spp. 0.00 38.04 37.11 34.75 
Actinoptychus senarius 0.00 0.00 0.00 0.00 
Asteramphalus hookeri 0.20 0.00 0.00 0.00 
Asteramphalus parvulus 2.82 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 1.21 0.39 0.31 0.66 
Cocconeis spp. 0.00 0.00 0.00 0.00 
Corethron criophilum 1.61 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.20 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.20 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.39 0.00 0.98 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 1.61 0.00 0.00 0.00 
Delphineis sp. 0.00 0.00 0.00 0.00 






  Grey  Grey  Grey  Grey  
  ELT32 ELT32 ELT32 ELT32 
  pc18 pc18 pc18 pc18 
  0-3 cm 140-141 cm 280-281 cm 420-421 cm 
  pelagic  diamicton diamicton diamicton 
n = 498 255 318 305 
Denticulopsis hustedtii 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 
Denticulopsis maccullomi 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.00 0.00 0.00 0.00 
Eucampia antarctica 9.86 4.71 0.94 1.97 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 
Fragilariopsis curta 31.99 0.00 0.00 0.00 
Fragilariopsis cylindrus 1.81 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 3.62 0.00 0.00 0.33 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 17.51 0.00 0.00 0.00 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.60 0.00 0.00 0.00 
Fragilariopsis ritscheri 4.23 0.00 0.00 0.00 
Fragilariopsis separanda 5.23 0.00 0.00 0.00 
Fragilariopsis sublinearis 1.61 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.20 0.00 0.00 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 




  Grey  Grey  Grey  Grey  
  ELT32 ELT32 ELT32 ELT32 
  pc18 pc18 pc18 pc18 
  0-3 cm 140-141 cm 280-281 cm 420-421 cm 
  pelagic  diamicton diamicton diamicton 
n = 498 255 318 305 
Nitzschia spp. 0.00 0.00 0.00 0.00 
Odontella weissflogii 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 
Paralia spp. 1.01 9.41 11.01 7.87 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.39 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 0.00 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 0.20 5.10 14.78 15.74 
Stephanogonia spp. 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 0.40 5.49 3.14 2.95 
Stephanopyxix turris 0.20 5.10 4.40 6.56 
Synedropsis spp. 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.00 0.39 0.00 0.66 
Thalassiosira cf. T. antarctica 1.61 0.00 0.00 0.00 
Thalassiosira complicata 0.00 1.57 1.26 1.97 
Thalassiosira fasciculata 0.00 3.14 2.83 0.98 
Thalassiosira fraga 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 4.63 0.00 0.00 0.00 
Thalassiosira gravida 0.20 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.31 0.33 




  Grey  Grey  Grey  Grey  
  ELT32 ELT32 ELT32 ELT32 
  pc18 pc18 pc18 pc18 
  0-3 cm 140-141 cm 280-281 cm 420-421 cm 
  pelagic  diamicton diamicton diamicton 
n = 498 255 318 305 
Thalassiosira kolbei 0.00 0.00 0.31 0.33 
Thalassiosira lentiginosa 0.00 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 2.21 0.39 0.00 0.66 
Thalassiosira oliverana 0.00 1.57 0.94 0.98 
Thalassiosira oliverana sparsa 0.00 10.59 8.81 7.54 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.20 9.80 11.01 13.44 
Thalassiosira tumida 0.40 0.00 0.00 0.00 
Thalassiosira vulnifica 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.00 0.00 
Tigeria sp. 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 
Trochosira sp. 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 

























  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  3 cm 6 cm 16 cm 26 cm 31 cm 
  pelagic  pelagic  pelagic  pelagic  pelagic  
n = 300 300 300 300 300 
Actinocyclus actinochilus 0.00 1.10 0.00 0.29 0.40 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 0.00 0.00 0.00 0.00 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.40 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.16 0.27 0.00 0.00 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.55 0.00 0.58 0.40 
Aulacodiscus browneii 0.00 0.00 0.00 0.00 0.00 
Chaetoceros resting spore 20.70 31.04 37.81 35.76 55.47 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.33 0.27 0.00 0.29 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.27 0.00 0.00 0.00 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.00 0.00 0.00 0.00 0.00 
Delphineis sp. 0.00 0.00 0.00 0.00 0.00 















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  3 cm 6 cm 16 cm 26 cm 31 cm 
  pelagic  pelagic  pelagic  pelagic  pelagic  
n = 300 300 300 300 300 
Denticulopsis hustedtii 0.00 0.27 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.55 0.00 0.00 0.40 
Denticulopsis maccullomi 0.00 0.55 0.00 0.00 0.81 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.00 0.55 0.94 0.00 0.00 
Eucampia antarctica 2.48 8.24 7.50 7.27 2.83 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 22.85 21.98 28.75 26.16 22.67 
Fragilariopsis cylindrus 4.80 1.10 0.31 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 7.95 3.30 1.25 0.58 0.40 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 22.19 10.71 5.94 11.63 4.05 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 4.47 3.85 6.88 1.74 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 2.81 2.20 0.00 1.16 0.40 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 0.00 0.81 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  3 cm 6 cm 16 cm 26 cm 31 cm 
  pelagic  pelagic  pelagic  pelagic  pelagic  
n = 300 300 300 300 300 
Nitzschia grossepunctata 0.00 0.82 0.00 0.29 0.00 
Nitzschia spp. 0.33 0.00 0.94 0.29 1.62 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.31 0.00 0.00 
Paralia spp. 0.50 1.10 1.88 1.16 2.02 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.27 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia spp. 0.50 0.27 0.00 0.58 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 1.32 0.55 0.00 1.16 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 0.33 0.82 0.00 0.58 0.81 
Stephanopyxix turris 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. antarctica 0.50 1.37 0.63 1.45 1.62 
Thalassiosira complicata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fraga 0.00 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 3.64 3.85 2.81 5.23 2.83 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  3 cm 6 cm 16 cm 26 cm 31 cm 
  pelagic  pelagic  pelagic  pelagic  pelagic  
n = 300 300 300 300 300 
Thalassiosira inura 0.00 0.00 0.94 0.29 0.00 
Thalassiosira jacksonii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.55 0.31 0.87 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.17 0.27 0.63 0.58 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.31 0.00 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.00 0.27 0.31 0.00 0.00 
Thalassiosira tumida 0.83 1.10 1.25 0.87 0.40 
Thalassiosira vulnifica 0.00 0.27 0.00 0.29 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.00 0.00 0.00 
Tigeria sp. 0.17 0.27 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 1.66 0.27 0.00 0.58 0.40 
Trinacria spp. 0.00 0.00 0.00 0.29 1.21 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 0.00 





















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  44 cm 48 cm 55 cm 69 cm 81 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 300 300 300 300 300 
Actinocyclus actinochilus 0.31 0.58 0.40 0.28 0.38 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.92 1.34 5.53 1.95 1.15 
Actinocyclus karstenii 0.00 0.00 0.00 0.00 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 1.84 0.19 0.40 0.28 0.96 
Actinocyclus oculatus 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 2.15 1.73 0.00 1.11 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.28 0.19 
Asteramphalus hookeri 0.00 0.00 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 0.00 0.00 
Aulacodiscus browneii 0.31 0.19 0.00 0.00 0.57 
Chaetoceros resting spore 10.74 6.33 35.18 13.37 9.00 
Cocconeis spp. 0.00 0.00 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 5.83 30.33 0.40 5.57 14.18 
Cosmiodiscus spp. 0.00 0.00 0.00 0.00 0.00 
Cyclotella sp. 0.61 0.00 0.00 0.00 0.00 
Dactyliosen antarcticus 0.00 0.00 0.00 0.00 0.00 
Delphineis sp. 0.00 0.00 0.40 0.56 0.00 

















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  44 cm 48 cm 55 cm 69 cm 81 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 300 300 300 300 300 
Denticulopsis hustedtii 0.61 0.77 0.00 0.28 0.00 
Denticulopsis lauta 12.27 7.87 18.58 16.16 4.79 
Denticulopsis maccullomi 7.06 4.99 4.35 10.03 9.77 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.61 0.77 0.40 0.56 0.96 
Eucampia antarctica 0.92 0.38 0.00 1.39 1.34 
Fragilariopsis arcula 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.19 0.40 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.92 0.38 0.40 0.28 0.00 
Fragilariopsis matuyamae 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 1.84 2.11 1.58 1.39 2.30 
Fragilariopsis peragalli 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 1.23 0.19 0.79 0.56 0.00 
Hemiaulus spp. 0.00 0.00 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.40 0.00 0.00 
Kisseleviella sp. 0.00 0.00 0.00 0.00 0.00 
Navicula directa 0.00 0.00 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 0.00 0.00 















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  44 cm 48 cm 55 cm 69 cm 81 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 300 300 300 300 300 
Nitzschia spp. 1.23 0.38 0.00 0.56 1.72 
Odontella weissflogii 0.00 0.00 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 22.39 18.81 4.35 18.11 27.39 
Porosira pseudodenticulata 0.00 0.00 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhabdonema spp. 0.31 0.38 1.98 0.00 0.38 
Rhizosolenia antennata 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia spp. 4.91 4.80 4.35 4.46 3.45 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.58 0.79 0.00 0.19 
Stellarima microtrias 2.76 3.26 1.58 1.95 2.11 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 3.99 3.65 2.77 1.67 0.96 
Stephanopyxix turris 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. antarctica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.00 0.00 0.00 0.28 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fraga 0.31 0.00 0.00 0.00 0.00 
Thalassiosira gracilis 0.31 0.00 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 1.23 0.38 0.00 0.28 0.38 















  NBP94-01 NBP94-01 NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 pc31 pc31 
  44 cm 48 cm 55 cm 69 cm 81 cm 
  pelagic  diamicton diamicton diamicton diamicton 
n = 300 300 300 300 300 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira nansenii 0.00 0.00 0.00 0.56 1.34 
Thalassiosira oestrupii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.31 0.19 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.19 0.00 0.00 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 0.00 0.00 0.00 0.00 0.19 
Thalassiosira tumida 0.00 0.00 0.00 0.00 0.00 
Thalassiosira vulnifica 1.53 1.92 0.00 3.90 2.87 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.00 0.00 0.00 
Tigeria sp. 0.00 0.00 1.19 0.56 0.19 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 3.68 1.73 8.30 6.41 1.92 
Trinacria spp. 4.29 3.45 3.16 4.46 4.21 
Trochosira sp. 0.00 0.00 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 0.00 0.00 



















  NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 
  91 cm 111 cm 173 cm 
  diamicton diamicton diamicton 
n = 300 300 300 
Actinocyclus actinochilus 0.31 0.58 0.26 
Actinocyclys cf. A. actinochilus 0.00 0.00 0.00 
Actinocyclus curvatulus 0.00 0.00 0.00 
Actinocyclus dimorphus 0.00 0.00 0.00 
Actinocyclus divisus 0.00 0.00 0.00 
Actinocyclus fasciculatus 0.00 0.00 0.00 
Actinocyclus fryxellae 0.00 0.00 0.00 
Actinocyclus ingens 0.62 1.16 5.91 
Actinocyclus karstenii 0.00 0.00 0.00 
Actinocyclus maccollumi 0.00 0.00 0.00 
Actinocyclus ochotensis 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.58 2.31 
Actinocyclus oculatus 0.00 0.00 0.00 
Actinocyclus spp. 2.15 1.16 1.03 
Actinoptychus senarius 0.00 0.00 0.00 
Asteramphalus hookeri 0.00 0.00 0.00 
Asteramphalus parvulus 0.00 0.00 0.00 
Asteramphalus spp. 0.00 0.00 0.00 
Aulacodiscus browneii 0.00 0.00 0.00 
Chaetoceros resting spore 15.69 11.34 15.17 
Cocconeis spp. 0.00 0.00 0.00 
Corethron criophilum 0.00 0.00 0.00 
Coscinodiscus decrescens 0.00 0.00 0.00 
Coscinodiscus marginatus 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 
Coscinodiscus spp. 5.85 5.81 1.80 
Cosmiodiscus spp. 0.00 0.00 0.00 
Cyclotella sp. 0.00 0.00 0.00 
Dactyliosen antarcticus 0.00 0.00 0.00 
Delphineis sp. 0.00 0.00 0.00 













  NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 
  91 cm 111 cm 173 cm 
  diamicton diamicton diamicton 
n = 300 300 300 
Denticulopsis hustedtii 0.31 0.58 0.26 
Denticulopsis lauta 4.62 5.81 14.14 
Denticulopsis maccullomi 8.92 13.37 7.71 
Denticulopsis simonsenii 0.00 0.00 0.00 
Denticulopsis spp. 1.85 0.58 0.51 
Eucampia antarctica 0.92 0.87 2.06 
Fragilariopsis arcula 0.00 0.00 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 
Fragilariopsis barronii 0.00 0.00 0.00 
Fragilariopsis curta 0.00 0.00 0.00 
Fragilariopsis cylindrus 0.00 0.00 0.00 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.58 0.26 
Fragilariopsis matuyamae 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.62 1.45 3.34 
Fragilariopsis peragalli 0.00 0.00 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 
Fragilariopsis pseudonana 0.00 0.00 0.00 
Fragilariopsis rhombica 0.00 0.00 0.00 
Fragilariopsis ritscheri 0.00 0.00 0.00 
Fragilariopsis separanda 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 
Fragilariopsis cf. F. praecurta 0.00 0.00 0.00 
Fragilariopsis vanheurcki 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 
Fragilariopsis sp. 1 0.00 0.00 0.00 
Fragilariopsis spp. 1.54 0.29 1.54 
Hemiaulus spp. 0.00 0.00 0.00 
Hyalodiscus sp. 0.00 0.00 0.00 
Kisseleviella sp. 0.00 0.00 1.03 
Navicula directa 0.00 0.00 0.00 
Nitzschia bicapitata 0.00 0.00 0.00 
Nitzschia denticuloides 0.00 0.00 0.00 











  NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 
  91 cm 111 cm 173 cm 
  diamicton diamicton diamicton 
n = 300 300 300 
Nitzschia spp. 4.31 0.87 0.00 
Odontella weissflogii 0.00 0.00 0.00 
Odontella sp. 0.00 0.00 0.26 
Paralia spp. 24.31 23.84 14.91 
Porosira pseudodenticulata 0.00 0.00 0.00 
Porosira sp. 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 
Rhabdonema spp. 0.00 0.00 0.26 
Rhizosolenia antennata 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 
Rhizosolenia spp. 1.23 4.65 4.37 
Rouxia antarctica 0.00 0.00 0.00 
Rouxia constricta 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 
Rouxia leventerae 0.00 0.00 0.00 
Rouxia naviculoides 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.26 
Stellarima microtrias 2.77 2.03 2.06 
Stephanogonia spp. 0.00 0.00 0.00 
Stephanopyxis spp. 0.92 2.91 1.54 
Stephanopyxix turris 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 
Thalassionema nitzschioides 0.00 0.00 0.00 
Thalassiosira cf. T. antarctica 0.00 0.29 0.00 
Thalassiosira complicata 0.00 0.00 0.26 
Thalassiosira fasciculata 0.00 0.00 0.00 
Thalassiosira fraga 0.00 0.00 0.26 
Thalassiosira gracilis 0.00 0.00 0.00 
Thalassiosira gravida 0.00 0.00 0.00 
Thalassiosira insigna 0.00 0.00 0.00 
Thalassiosira inura 0.31 0.58 0.51 




  Central T Central T Central T 
  NBP94-01 NBP94-01 NBP94-01 
  pc31 pc31 pc31 
  91 cm 111 cm 173 cm 
  diamicton diamicton diamicton 
n = 300 300 300 
Thalassiosira kolbei 0.00 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.00 
Thalassiosira nansenii 0.31 0.00 0.26 
Thalassiosira oestrupii 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.31 0.00 0.00 
Thalassiosira praenidulus 0.00 0.00 0.00 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 
Thalassiosira torokina 0.62 0.00 0.00 
Thalassiosira tumida 0.00 0.00 0.00 
Thalassiosira vulnifica 4.00 2.91 2.31 
Thalassiosira spp. 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.00 0.00 
Tigeria sp. 0.31 0.29 0.51 
Triceratium spp. 0.00 0.00 0.00 
Trichotoxon reinboldii 2.46 0.58 6.94 
Trinacria spp. 3.69 7.27 2.06 
Trochosira sp. 0.00 0.00 0.00 
Centric spp. 0.00 0.00 0.00 





SUPPLEMENTAL DATA TABLES – BROWN UNIT DIATOM RELATIVE 
ABUNDANCES 
 
  NBP94-01 NBP94-01 NBP94-01 NBP95-01 NBP95-01 
  pc37 pc37 pc37 pc23 pc23 
  62-63 cm 123-124 cm 177-178 cm 56-57 cm 110-111 cm 
  diamicton diamicton diamicton diamicton diamicton 
n = 305 319 306 329 307 
Actinocyclus actinochilus 0.00 0.31 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.65 0.61 1.30 
Actinocyclus karstenii 4.59 1.88 1.63 2.43 0.98 
Actinocyclus spp. 42.30 45.14 38.56 39.82 40.07 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.33 
Chaetoceros rs 1.64 0.94 1.63 0.61 1.30 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.66 0.31 1.31 1.52 1.95 
Dactyliosen antarcticus 0.00 0.00 0.33 0.30 0.00 
Denticulopsis delicata 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.33 0.31 0.33 0.00 0.33 
Eucampia antarctica 5.90 5.64 6.21 5.47 3.26 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.00 0.00 0.00 0.30 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp 0.00 0.00 0.00 0.00 0.00 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 4.26 3.76 7.19 10.64 7.49 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.33 0.61 0.00 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.33 
Rouxia antarctica 0.00 0.00 0.33 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 14.10 18.50 17.97 11.85 18.89 







  NBP94-01 NBP94-01 NBP94-01 NBP95-01 NBP95-01 
  pc37 pc37 pc37 pc23 pc23 
  62-63 cm 123-124 cm 177-178 cm 56-57 cm 110-111 cm 
  diamicton diamicton diamicton diamicton diamicton 
n = 305 319 306 329 307 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 0.66 3.45 2.61 3.65 3.91 
Stephanopyxix turris 1.97 1.57 0.98 1.82 2.28 
Thalassionema nitzschioides 0.33 0.31 0.33 0.61 0.65 
Thalassiosira cf T. antarctica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira complicata 2.30 0.94 0.98 0.91 1.95 
Thalassiosira fasciculata 0.33 0.63 0.00 0.00 0.00 
Thalassiosira inura 0.33 0.63 0.00 0.00 0.33 
Thalassiosira kolbei 0.00 0.63 0.33 0.91 0.33 
Thalassiosira lentiginosa 0.00 0.00 0.33 0.00 0.65 
Thalassiosira oestrupii 0.33 0.31 0.33 0.00 0.00 
Thalassiosira oliverana 0.33 0.31 1.63 0.30 1.63 
Thalassiosira oliverana sparsa 4.59 2.82 2.61 2.13 1.95 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 14.43 10.66 12.42 15.50 9.77 
Thalassiosira tumida 0.00 0.31 0.00 0.00 0.00 
Thalassiothrix antarctica 0.33 0.31 0.33 0.00 0.00 
Triceratium spp. 0.33 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.33 0.00 0.33 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
















  NBP95-01 ELT52 ELT52 ELT52 GL78 
  pc23 pc2 pc2 pc2 pc18 
  164-165 cm 194-195 cm 386-387 cm 579-580 cm 2-3 cm 
  diamicton diamicton diamicton diamicton diamicton 
n = 327 312 325 321 338 
Actinocyclus actinochilus 0.00 0.00 0.00 0.00 1.78 
Actinocyclus ingens 0.00 0.00 0.00 0.31 0.89 
Actinocyclus karstenii 1.83 3.85 3.38 3.12 1.18 
Actinocyclus spp. 44.04 36.86 34.15 38.94 25.44 
Actinoptychus senarius 0.31 0.32 0.00 0.31 0.30 
Chaetoceros rs 1.22 1.28 0.00 0.93 2.37 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 1.53 1.60 1.85 2.18 0.89 
Dactyliosen antarcticus 0.00 0.32 0.00 0.00 0.30 
Denticulopsis delicata 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.00 0.00 
Denticulopsis spp. 0.00 0.64 0.00 0.00 0.59 
Eucampia antarctica 2.14 1.60 0.62 0.93 16.57 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.00 0.00 0.31 0.00 
Fragilariopsis obliquecostata 0.00 0.00 0.00 0.00 0.59 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.30 
Fragilariopsis spp 0.00 0.00 0.00 0.00 0.00 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 3.36 3.85 2.46 2.49 8.28 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Pyxilla spp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.31 0.32 0.31 0.00 0.00 
Rhizosolenia spp. 0.00 0.64 0.00 0.31 0.30 
Rouxia antarctica 0.00 0.32 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.32 0.00 0.00 0.00 
Rouxia spp. 0.31 0.00 0.00 0.00 0.00 
Stellarima microtrias 18.04 13.78 21.54 18.38 18.05 











  NBP95-01 ELT52 ELT52 ELT52 GL78 
  pc23 pc2 pc2 pc2 pc18 
  164-165 cm 194-195 cm 386-387 cm 579-580 cm 2-3 cm 
  diamicton diamicton diamicton diamicton diamicton 
n = 327 312 325 321 338 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopyxis spp. 2.14 4.17 3.69 2.80 4.44 
Stephanopyxix turris 2.14 1.28 2.15 1.87 1.48 
Thalassionema nitzschioides 1.22 1.28 0.00 0.93 0.59 
Thalassiosira cf T. antarctica 0.00 0.00 0.00 0.00 0.00 
Thalassiosira complicata 0.92 1.92 2.15 1.56 0.30 
Thalassiosira fasciculata 0.31 0.00 0.31 0.00 0.00 
Thalassiosira inura 0.31 0.00 0.62 0.93 0.30 
Thalassiosira kolbei 0.00 0.00 0.31 0.00 0.59 
Thalassiosira lentiginosa 0.00 0.32 0.00 0.31 0.00 
Thalassiosira oestrupii 0.61 0.00 0.00 0.31 0.00 
Thalassiosira oliverana 1.22 2.24 1.23 0.31 1.78 
Thalassiosira oliverana sparsa 3.67 2.88 1.23 2.80 3.55 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 0.00 
Thalassiosira torokina 14.07 19.87 24.00 19.63 7.69 
Thalassiosira tumida 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.00 0.32 0.00 0.00 0.30 
Triceratium spp. 0.00 0.00 0.00 0.00 0.30 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.31 0.00 0.00 0.00 0.00 
















  GL78 GL78 GL78 NBP08-03 
  pc18 pc18 pc18 pc14 
  128-129 cm 254-255 cm 380-381 cm 130-132 cm 
  diamicton diamicton diamicton diamicton 
n = 333 326 309 254 
Actinocyclus actinochilus 0.60 1.53 0.32 0.39 
Actinocyclus ingens 0.60 0.31 0.65 0.00 
Actinocyclus karstenii 1.20 2.45 1.29 3.54 
Actinocyclus spp. 33.93 32.21 30.10 35.83 
Actinoptychus senarius 0.30 0.61 0.32 0.00 
Chaetoceros rs 0.90 0.31 1.29 5.12 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.65 0.39 
Dactyliosen antarcticus 0.00 0.31 0.32 0.39 
Denticulopsis delicata 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.79 
Denticulopsis spp. 0.00 0.00 0.32 0.00 
Eucampia antarctica 15.32 10.43 16.83 3.94 
Fragilariopsis interfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis kerguelensis 0.00 0.00 0.00 0.00 
Fragilariopsis obliquecostata 0.60 0.00 0.32 0.39 
Fragilariopsis praeinterfrigidaria 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 
Fragilariopsis spp 0.30 0.00 0.00 0.00 
Melosira charcotii 0.00 0.00 0.00 0.00 
Paralia spp. 5.11 8.28 9.06 4.33 
Proboscia barboi 0.00 0.00 0.00 0.39 
Pyxilla spp. 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.00 0.00 3.54 
Rhizosolenia spp. 0.00 0.00 0.32 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 
Rouxia spp. 0.00 0.00 0.00 0.00 
Stellarima microtrias 12.61 11.04 14.56 18.11 











  GL78 GL78 GL78 NBP08-03 
  pc18 pc18 pc18 pc14 
  128-129 cm 254-255 cm 380-381 cm 130-132 cm 
  diamicton diamicton diamicton diamicton 
n = 333 326 309 254 
Stephanogonia spp. 0.00 0.61 0.00 0.00 
Stephanopyxis spp. 1.80 3.99 3.24 1.97 
Stephanopyxix turris 3.30 3.99 3.56 1.18 
Thalassionema nitzschioides 0.30 0.00 0.32 3.54 
Thalassiosira cf T. antarctica 0.00 0.00 0.00 0.00 
Thalassiosira complicata 1.50 2.15 0.00 1.18 
Thalassiosira fasciculata 0.30 0.31 1.29 0.00 
Thalassiosira inura 0.30 1.23 0.00 0.00 
Thalassiosira kolbei 0.00 0.92 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.00 0.00 0.00 
Thalassiosira oestrupii 0.00 0.00 0.32 0.00 
Thalassiosira oliverana 1.20 1.23 0.97 1.57 
Thalassiosira oliverana sparsa 4.50 3.37 4.21 3.54 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 0.00 0.00 
Thalassiosira torokina 14.71 14.42 9.06 9.45 
Thalassiosira tumida 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.30 0.00 0.32 0.39 
Triceratium spp. 0.00 0.00 0.00 0.00 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.32 0.00 
















  NBP08-03 NBP08-03 
  pc16 pc16 
  80-82 cm 120-122 cm 
  diamicton diamicton 
n = 323 329 
Actinocyclus actinochilus 0.00 0.00 
Actinocyclus ingens 0.31 0.00 
Actinocyclus karstenii 3.72 1.22 
Actinocyclus spp. 33.44 25.84 
Actinoptychus senarius 0.31 0.30 
Chaetoceros rs 5.26 13.37 
Coscinodiscus oculus-iridis 0.00 0.61 
Coscinodiscus spp. 0.62 1.52 
Dactyliosen antarcticus 0.31 0.61 
Denticulopsis delicata 0.62 0.61 
Denticulopsis simonsenii 0.00 0.91 
Denticulopsis spp. 0.00 0.00 
Eucampia antarctica 3.10 2.43 
Fragilariopsis interfrigidaria 0.00 0.30 
Fragilariopsis kerguelensis 0.00 0.00 
Fragilariopsis obliquecostata 0.31 0.00 
Fragilariopsis praeinterfrigidaria 0.00 0.00 
Fragilariopsis sublinearis 0.31 0.00 
Fragilariopsis spp 0.00 0.61 
Melosira charcotii 0.00 0.30 
Paralia spp. 2.17 2.13 
Proboscia barboi 0.00 0.00 
Pyxilla spp. 0.31 0.00 
Rhizosolenia antennata semispina 1.86 3.34 
Rhizosolenia spp. 0.00 0.91 
Rouxia antarctica 0.00 0.00 
Rouxia diploneides 0.00 0.00 
Rouxia spp. 0.00 0.91 
Stellarima microtrias 19.81 17.02 











  NBP08-03 NBP08-03 
  pc16 pc16 
  80-82 cm 120-122 cm 
  diamicton diamicton 
n = 323 329 
Stephanogonia spp. 0.00 0.00 
Stephanopyxis spp. 3.10 2.43 
Stephanopyxix turris 0.93 0.61 
Thalassionema nitzschioides 3.72 5.47 
Thalassiosira cf T. antarctica 0.00 0.00 
Thalassiosira complicata 0.00 0.61 
Thalassiosira fasciculata 0.00 0.00 
Thalassiosira inura 0.62 0.00 
Thalassiosira kolbei 0.00 0.00 
Thalassiosira lentiginosa 0.00 0.61 
Thalassiosira oestrupii 0.00 0.00 
Thalassiosira oliverana 1.24 0.30 
Thalassiosira oliverana sparsa 1.55 3.34 
Thalassiosira tetraoestrupii reimeri 0.00 0.00 
Thalassiosira torokina 14.24 11.25 
Thalassiosira tumida 0.00 0.00 
Thalassiothrix antarctica 1.24 1.22 
Triceratium spp. 0.00 0.00 
Trichotoxon reinboldii 0.00 0.30 
Trinacria spp. 0.31 0.00 





SUPPLEMENTAL DATA TABLES – ANDRILL DUXII AND DUXIII 
DIATOM RELATIVE ABUNDANCES 
 
Depth below sea floor (m) 503.30 503.50 503.75 504.00 504.25 
n= 338 326 429 405 431 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 2.66 0.00 0.47 1.23 0.46 
Actinocyclus karstenii 10.06 4.60 6.99 4.44 11.37 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.89 2.15 0.23 0.49 0.23 
Actinocyclus spp. 3.85 2.45 0.93 0.25 0.93 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 15.38 30.06 30.54 28.64 26.45 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.31 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.23 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.47 0.00 0.00 
Coscinodiscus spp. 0.00 0.00 0.00 0.25 0.00 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 1.78 0.61 1.40 1.48 0.46 
Denticulopsis delicata 0.59 2.76 3.03 2.22 1.16 
Denticulopsis cf. D.delicata 0.00 0.31 0.93 2.96 0.46 
Denticulopsis lauta 0.00 0.00 0.00 0.25 0.00 
Denticulopsis maccollumi 0.30 0.31 0.00 0.00 0.00 
Denticulopsis simonsenii 0.89 2.76 1.40 1.23 0.00 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.59 0.00 2.33 0.25 0.23 
Fragilariopsis cf. F. arcula 0.00 0.61 0.00 8.15 2.55 
Fragilariopsis aurica 0.00 0.31 0.47 0.25 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.25 0.00 
Fragilariopsis laqueus 0.00 0.00 1.17 0.00 0.00 
Fragilariopsis sp. "football" 0.00 0.00 0.00 0.25 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.59 0.31 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.31 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.47 1.73 1.39 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.25 0.00 
Fragilariopsis spp. 0.59 1.53 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 




Depth below sea floor (m) 503.30 503.50 503.75 504.00 504.25 
n= 338 326 429 405 431 
Melosira charcotii 0.00 0.00 0.00 0.00 0.23 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 2.07 1.84 0.70 0.25 1.39 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.47 0.25 0.93 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 1.18 2.15 0.47 0.25 0.00 
Rhizosolenia antennata semispina 13.02 11.96 0.70 3.70 1.16 
Rhizosolenia spp. 0.00 0.31 0.00 0.00 0.00 
Rouxia antarctica 0.30 0.00 0.23 0.25 0.00 
Rouxia diploneides 4.73 2.45 0.93 0.00 3.25 
Rouxia sp. 4.44 2.76 3.50 5.19 3.71 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 2.37 2.45 13.99 14.32 6.73 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.59 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.59 0.31 0.23 0.25 0.23 
Stellarima microtrias 3.25 4.91 3.26 1.48 2.32 
Stellarima stellaris 0.00 0.00 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.00 0.00 0.00 0.23 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.31 0.00 0.00 0.00 
Thalassionema nitzschioides 16.57 13.19 6.53 7.41 8.35 
Thalassiosira complicata 0.59 0.31 0.93 1.23 1.86 
Thalassiosira fasciculata 0.30 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.25 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.23 
Thalassiosira oliverana 1.18 0.31 2.56 1.73 3.25 
Thalassiosira oliverana sparsa 0.30 0.31 0.23 0.00 0.00 
Thalassiosira teres 0.00 0.00 0.23 0.00 0.00 








Depth below sea floor (m) 503.30 503.50 503.75 504.00 504.25 
n= 338 326 429 405 431 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 3.55 3.07 3.73 5.19 8.35 
Trichotoxon reinboldii 3.55 2.15 0.93 1.73 2.09 
Triceratium spp. 0.30 0.31 0.00 0.00 0.00 
Trinacria spp. 0.30 0.31 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 15.38 30.06 30.54 28.64 26.45 
Freshwater 0.00 0.00 0.00 0.00 0.23 
Sea Ice 3.85 4.91 5.59 1.73 2.55 
POOZ 37.87 30.67 14.45 19.75 23.20 
Extinct Thalassiosira 5.03 2.15 13.52 5.19 15.08 
Warm water 4.14 3.07 15.38 15.80 7.19 



















Depth below sea floor (m) 504.50 504.75 505.00 505.25 505.50 
n= 539 553 454 524 527 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.19 0.19 
Actinocyclus karstenii 3.53 6.51 16.30 8.21 5.50 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 3.30 0.00 0.00 
Actinocyclus spp. 0.37 0.00 0.00 2.67 2.09 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 40.26 55.33 30.84 37.98 42.69 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.93 0.72 1.98 0.57 0.95 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.56 0.00 0.44 0.19 0.95 
Denticulopsis delicata 1.30 1.45 0.66 0.57 0.38 
Denticulopsis cf. D.delicata 0.00 0.00 0.00 0.00 0.19 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 0.19 0.19 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 1.30 0.54 0.00 1.34 1.52 
Fragilariopsis cf. F. arcula 1.30 5.97 3.96 3.44 4.17 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.54 0.00 0.00 0.00 
Fragilariopsis laqueus 0.00 0.00 0.66 0.00 0.00 
Fragilariopsis sp. "football" 0.19 0.18 0.22 0.00 0.19 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.19 0.00 0.88 0.38 0.19 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 504.50 504.75 505.00 505.25 505.50 
n= 539 553 454 524 527 
Melosira charcotii 0.00 0.18 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.19 0.00 0.22 0.19 0.19 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.19 0.00 0.44 0.19 0.57 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.74 0.00 0.22 0.00 0.00 
Rhizosolenia antennata semispina 0.56 0.36 0.00 0.19 0.19 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.19 0.18 0.00 0.19 0.57 
Rouxia diploneides 0.74 0.54 0.22 1.34 0.95 
Rouxia sp. 1.48 1.81 1.32 0.95 2.47 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 22.45 5.06 9.03 6.68 12.14 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.19 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 1.48 3.25 2.42 3.82 4.55 
Stellarima stellaris 0.00 0.00 0.22 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.19 0.36 0.66 1.72 0.38 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 8.53 3.25 5.29 7.63 3.80 
Thalassiosira complicata 0.37 0.72 1.10 0.95 0.95 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.18 0.22 0.19 0.38 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 1.86 1.99 7.05 8.59 3.23 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.19 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 504.50 504.75 505.00 505.25 505.50 
n= 539 553 454 524 527 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 4.64 2.89 3.52 5.73 3.42 
Trichotoxon reinboldii 1.30 0.18 0.44 0.76 1.14 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 40.26 55.33 30.84 37.98 42.69 
Freshwater 0.00 0.18 0.00 0.00 0.00 
Sea Ice 2.78 3.80 2.42 5.15 6.07 
POOZ 16.88 8.68 16.30 22.90 11.76 
Extinct Thalassiosira 7.24 10.67 16.74 14.89 10.44 
Warm water 23.01 5.06 9.69 6.87 13.09 



















Depth below sea floor (m) 505.75 506.00 506.25 506.53 506.75 
n= 668 617 593 446 471 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.15 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 3.44 4.86 6.41 7.62 8.49 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 0.17 0.45 0.64 
Actinocyclus spp. 1.20 1.30 1.18 5.83 5.10 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 47.31 56.08 43.17 27.35 23.99 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.22 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.45 0.32 0.67 0.45 0.42 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 2.40 0.49 1.85 1.57 0.21 
Denticulopsis delicata 0.75 1.30 2.19 0.67 0.21 
Denticulopsis cf. D.delicata 0.15 0.16 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.16 0.00 0.00 0.00 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.60 1.94 0.00 0.90 2.12 
Fragilariopsis cf. F. arcula 6.44 5.02 4.55 2.69 6.16 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.15 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.00 0.00 0.17 0.45 2.12 
Fragilariopsis sp. "football" 0.00 0.16 0.34 0.00 0.42 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.60 0.00 0.00 0.00 0.42 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.22 0.21 








Depth below sea floor (m) 505.75 506.00 506.25 506.53 506.75 
n= 668 617 593 446 471 
Melosira charcotii 0.00 0.81 1.18 0.00 1.70 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.16 0.17 0.22 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.16 0.17 0.00 0.64 
Rhizosolenia antennata semispina 0.00 0.16 0.00 0.45 0.64 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.45 0.65 0.17 0.22 0.42 
Rouxia diploneides 0.75 0.32 0.51 0.90 0.42 
Rouxia sp. 1.80 0.49 1.52 1.12 1.27 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 19.01 8.59 7.59 6.73 4.46 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.21 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 0.60 1.13 2.19 2.69 2.34 
Stellarima stellaris 0.00 0.00 0.00 0.00 1.27 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.45 0.16 1.35 1.57 1.06 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.16 0.00 0.00 0.00 
Thalassionema nitzschioides 1.95 1.30 3.71 6.05 4.67 
Thalassiosira complicata 0.45 0.81 1.35 2.24 2.12 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 1.20 1.46 2.19 7.85 4.03 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.15 1.94 0.17 0.67 1.49 








Depth below sea floor (m) 505.75 506.00 506.25 506.53 506.75 
n= 668 617 593 446 471 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.95 0.97 4.38 4.26 7.22 
Trichotoxon reinboldii 0.90 0.32 0.84 1.57 1.06 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.30 0.16 0.00 0.22 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 47.31 56.08 43.17 27.35 23.99 
Freshwater 0.00 0.81 1.18 0.00 1.91 
Sea Ice 1.20 3.08 2.19 3.59 4.46 
POOZ 5.99 4.21 11.13 20.18 17.62 
Extinct Thalassiosira 8.23 12.64 15.51 25.56 21.87 
Warm water 21.41 9.08 9.44 8.30 5.94 



















Depth below sea floor (m) 507.00 507.25 507.50 507.75 508.03 
n= 409 438 397 555 437 
Achnantes groenlandica 0.24 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.24 0.00 0.50 0.00 0.00 
Actinocyclus karstenii 11.98 11.42 13.85 8.11 8.01 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 1.22 0.91 0.00 0.90 0.23 
Actinocyclus spp. 4.40 5.25 4.28 2.88 1.14 
Actinoptychus senarius 0.24 0.00 0.00 0.00 0.00 
Chaetoceros rs 17.85 26.94 19.14 31.17 30.21 
Chamaepinnularia cymatopleura 0.24 0.00 0.50 0.00 0.00 
Cocconeis costata 0.49 0.23 0.25 0.00 0.23 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.73 0.91 1.26 0.18 0.69 
Craticula sp. 1 0.24 0.23 0.00 0.00 0.00 
Craticula sp. 2 0.24 0.91 0.25 0.00 0.00 
Dactilosiolen antarcticus 0.49 0.23 0.25 0.54 0.23 
Denticulopsis delicata 1.96 0.91 1.26 0.36 1.60 
Denticulopsis cf. D.delicata 0.24 0.46 0.25 0.72 0.92 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.24 0.00 0.00 0.00 0.00 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.49 0.00 1.26 2.34 4.12 
Fragilariopsis cf. F. arcula 3.18 2.51 3.27 2.88 4.35 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.23 0.25 0.36 0.00 
Fragilariopsis laqueus 0.24 0.91 0.25 0.36 1.60 
Fragilariopsis sp. "football" 0.24 0.00 0.00 0.18 0.69 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.23 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.24 0.00 0.25 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.24 0.00 0.00 0.00 0.69 








Depth below sea floor (m) 507.00 507.25 507.50 507.75 508.03 
n= 409 438 397 555 437 
Melosira charcotii 0.00 0.00 0.76 0.18 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.25 0.00 0.23 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.46 0.25 0.00 0.69 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 0.46 1.26 0.36 0.92 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.24 0.00 0.00 0.00 0.46 
Rouxia diploneides 0.24 0.00 0.76 0.18 0.69 
Rouxia sp. 0.98 0.91 1.01 0.54 1.37 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 12.96 9.59 7.05 12.07 9.61 
Shionodiscus tetraoestrupii 0.00 0.00 0.25 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.24 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.24 0.00 0.50 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.25 0.00 0.00 
Stellarima microtrias 0.24 0.00 5.54 1.80 2.06 
Stellarima stellaris 0.98 2.05 1.01 0.18 2.06 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 2.20 0.00 2.52 1.26 3.20 
Synedropsis creanii 1.71 0.00 0.00 1.44 0.00 
Synedropsis sp. "long" 0.00 0.00 0.50 0.36 1.37 
Synedropsis spp. 0.00 0.23 1.51 0.00 0.00 
Thalassionema nitzschioides 8.56 3.88 3.53 1.08 0.46 
Thalassiosira complicata 1.96 2.28 1.76 1.26 5.26 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 4.65 5.25 6.30 4.50 0.92 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.18 0.00 
Thalassiosira teres 0.49 1.14 0.76 0.72 2.06 








Depth below sea floor (m) 507.00 507.25 507.50 507.75 508.03 
n= 409 438 397 555 437 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 9.05 2.97 3.27 1.44 2.06 
Trichotoxon reinboldii 1.22 1.60 1.01 0.72 0.23 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.23 
      Chaetoceros rs 17.85 26.94 19.14 31.17 30.21 
Freshwater 1.22 1.14 1.51 0.18 0.00 
Sea Ice 0.73 0.00 6.80 4.14 6.18 
POOZ 23.47 14.16 15.37 8.11 4.58 
Extinct Thalassiosira 15.40 25.80 21.66 27.39 19.45 
Warm water 14.43 11.87 8.56 12.79 11.90 



















Depth below sea floor (m) 508.24 508.50 508.75 508.99 509.25 
n= 353 314 329 368 353 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.57 1.27 0.30 0.00 0.85 
Actinocyclus karstenii 10.48 8.92 5.47 14.95 3.68 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 1.42 0.64 1.22 0.54 0.28 
Actinocyclus spp. 2.55 2.55 1.82 1.36 1.42 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 26.35 23.25 23.71 23.10 56.66 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.85 0.00 1.22 2.17 0.85 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 1.42 0.64 4.56 0.82 0.28 
Denticulopsis delicata 3.97 1.91 0.61 1.90 0.28 
Denticulopsis cf. D.delicata 0.57 1.27 0.30 0.27 0.00 
Denticulopsis lauta 0.00 0.96 0.00 0.00 0.57 
Denticulopsis maccollumi 0.00 0.96 0.00 0.00 0.00 
Denticulopsis simonsenii 0.28 1.27 0.00 0.00 1.70 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.85 0.64 3.34 1.63 0.57 
Fragilariopsis cf. F. arcula 1.98 2.55 7.90 2.99 0.28 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.28 0.32 0.30 0.54 0.00 
Fragilariopsis laqueus 1.13 0.32 2.13 0.82 0.00 
Fragilariopsis sp. "football" 0.00 0.00 0.91 0.00 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.30 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.27 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 508.24 508.50 508.75 508.99 509.25 
n= 353 314 329 368 353 
Melosira charcotii 0.00 0.32 0.00 0.54 0.57 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.32 0.00 0.00 0.00 
Paralia spp. 0.28 1.91 0.00 0.54 0.57 
Pinnularia spp. 0.28 0.00 0.30 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.27 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.28 0.96 0.00 0.27 0.00 
Rhizosolenia antennata semispina 1.70 7.96 0.61 0.54 3.40 
Rhizosolenia spp. 0.00 0.00 0.00 0.00 0.00 
Rouxia antarctica 0.28 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.28 0.32 0.91 0.00 0.28 
Rouxia sp. 2.27 0.96 0.61 0.82 0.57 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 3.12 8.60 6.69 7.34 6.52 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.28 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.32 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.28 0.00 0.00 0.00 0.00 
Stellarima microtrias 3.97 4.46 2.74 4.35 4.25 
Stellarima stellaris 0.00 0.00 0.61 1.63 0.57 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.85 1.27 1.52 2.72 0.00 
Synedropsis creanii 0.57 0.96 1.52 0.00 0.00 
Synedropsis sp. "long" 0.28 0.96 1.52 2.72 0.00 
Synedropsis spp. 0.85 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 3.40 6.05 4.26 5.16 4.53 
Thalassiosira complicata 2.27 1.91 2.13 1.63 0.28 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 4.53 0.96 1.82 2.72 0.57 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.28 
Thalassiosira teres 0.28 1.27 3.95 1.90 0.28 








Depth below sea floor (m) 508.24 508.50 508.75 508.99 509.25 
n= 353 314 329 368 353 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 2.83 6.05 3.65 3.80 1.98 
Trichotoxon reinboldii 1.42 1.59 0.91 0.54 0.57 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.32 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 26.35 23.25 23.71 23.10 56.66 
Freshwater 0.57 0.32 0.30 0.54 0.57 
Sea Ice 4.82 5.10 6.08 5.98 4.82 
POOZ 13.88 22.61 11.25 12.77 11.05 
Extinct Thalassiosira 24.08 9.24 20.06 17.39 8.78 
Warm water 4.53 9.24 11.85 9.78 7.37 



















Depth below sea floor (m) 509.50 509.75 509.99 510.25 554.00 
n= 328 330 314 336 350 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.91 0.91 0.00 0.30 0.00 
Actinocyclus karstenii 3.96 5.45 3.50 4.46 4.00 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.52 2.12 1.27 1.19 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 41.46 43.03 34.39 28.57 69.71 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.30 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.30 1.52 0.96 2.08 0.57 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.30 1.21 0.00 0.30 0.00 
Denticulopsis delicata 0.30 1.82 0.96 2.08 0.86 
Denticulopsis cf. D.delicata 0.00 1.52 0.64 1.49 0.00 
Denticulopsis lauta 0.30 0.00 0.00 0.60 0.00 
Denticulopsis maccollumi 0.00 0.00 0.32 0.00 0.00 
Denticulopsis simonsenii 1.52 1.52 1.27 2.68 0.00 
Diploneis sp. 0.00 0.30 0.00 0.00 0.00 
Eucampia antarctica 0.30 0.30 0.96 0.60 0.57 
Fragilariopsis cf. F. arcula 1.52 2.73 2.23 1.79 0.86 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.61 0.00 0.00 0.00 
Fragilariopsis laqueus 0.30 0.00 0.00 0.60 0.29 
Fragilariopsis sp. "football" 0.30 0.30 0.32 0.30 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.30 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 509.50 509.75 509.99 510.25 554.00 
n= 328 330 314 336 350 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.61 0.00 0.32 0.00 0.29 
Pinnularia spp. 0.00 0.00 0.32 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.30 0.00 
Rhizosolenia antennata hiemalis 1.22 0.00 1.27 0.60 0.00 
Rhizosolenia antennata semispina 1.83 4.55 4.14 8.33 0.00 
Rhizosolenia spp. 0.00 0.00 0.00 2.08 0.57 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.30 0.00 0.32 0.30 0.57 
Rouxia sp. 0.91 0.30 0.64 1.19 0.86 
Shionodiscus frenguelliopsis 0.00 0.00 0.32 0.00 0.00 
Shionodiscus oestrupii 7.62 3.94 4.78 2.68 6.57 
Shionodiscus tetraoestrupii 0.00 0.91 0.64 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.29 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.30 0.00 
Stellarima microtrias 5.79 6.06 8.28 8.04 4.86 
Stellarima stellaris 0.00 1.21 0.32 0.30 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.30 0.61 0.64 0.00 0.29 
Synedropsis creanii 0.30 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 2.13 0.30 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 3.05 5.15 5.73 9.52 0.57 
Thalassiosira complicata 0.00 0.00 0.00 0.30 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.30 1.21 0.64 0.30 0.00 
Thalassiosira oliverana sparsa 0.30 0.00 0.32 0.30 0.57 
Thalassiosira teres 0.61 1.21 1.27 0.00 0.86 








Depth below sea floor (m) 509.50 509.75 509.99 510.25 554.00 
n= 328 330 314 336 350 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 1.21 1.27 1.19 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.60 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.83 1.52 1.59 2.38 0.57 
Trichotoxon reinboldii 1.83 1.21 0.64 2.98 0.29 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.30 0.00 0.32 0.30 0.00 
centric spiny 0.91 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 41.46 43.03 34.39 28.57 69.71 
Freshwater 0.00 0.00 0.32 0.00 0.00 
Sea Ice 6.10 6.36 9.24 8.63 5.43 
POOZ 8.84 13.64 12.74 23.51 1.43 
Extinct Thalassiosira 17.99 10.30 22.93 13.69 7.43 
Warm water 7.93 7.27 5.73 3.27 6.57 



















Depth below sea floor (m) 554.25 554.51 554.75 554.98 565.75 
n= 327 335 336 330 335 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 7.03 5.07 6.25 10.00 8.36 
Actinocyclus octonarius 0.00 0.30 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.60 0.30 0.30 0.60 
Actinocyclus spp. 0.00 0.30 0.00 0.30 1.19 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 58.41 53.13 52.68 48.48 27.76 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.31 0.60 0.30 0.30 0.60 
Cocconeis costata var. antarctica 0.00 0.00 0.30 0.30 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.60 0.00 0.30 0.00 
Coscinodiscus spp. 0.31 1.49 0.30 0.00 3.88 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.00 0.30 
Denticulopsis delicata 1.53 0.30 0.60 0.30 1.19 
Denticulopsis cf. D.delicata 0.00 0.30 0.00 0.30 1.19 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.31 0.00 0.00 0.00 0.90 
Diploneis sp. 0.00 0.30 0.60 0.30 0.00 
Eucampia antarctica 0.31 0.90 1.49 2.12 4.48 
Fragilariopsis cf. F. arcula 0.92 1.19 1.49 2.42 4.48 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.30 
Fragilariopsis laqueus 0.00 0.00 0.30 0.00 0.60 
Fragilariopsis sp. "football" 0.00 0.00 0.00 0.30 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.30 0.30 0.00 0.00 








Depth below sea floor (m) 554.25 554.51 554.75 554.98 565.75 
n= 327 335 336 330 335 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.30 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.30 
Rhizosolenia antennata semispina 1.53 2.39 5.36 4.55 0.60 
Rhizosolenia spp. 0.61 4.18 4.17 6.97 0.90 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.90 0.60 0.30 0.60 
Rouxia sp. 0.92 1.49 1.49 1.52 1.79 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 6.73 3.88 6.55 4.55 22.69 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 2.14 0.30 0.00 0.00 0.30 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.30 
Stellarima microtrias 9.79 6.87 5.95 3.33 3.28 
Stellarima stellaris 0.61 0.00 0.00 0.00 0.30 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.30 0.60 0.30 0.00 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.90 0.00 0.00 0.30 
Thalassionema nitzschioides 0.61 2.09 0.60 1.21 0.90 
Thalassiosira complicata 0.00 0.00 0.00 0.00 0.60 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.30 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.61 0.90 0.00 0.00 1.19 








Depth below sea floor (m) 554.25 554.51 554.75 554.98 565.75 
n= 327 335 336 330 335 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.61 0.00 1.19 0.00 0.60 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.31 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.61 0.60 2.68 1.82 0.60 
Trichotoxon reinboldii 0.61 0.30 0.60 0.61 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 58.41 53.13 52.68 48.48 27.76 
Freshwater 0.31 0.00 0.00 0.00 0.00 
Sea Ice 10.09 7.76 7.44 5.45 7.76 
POOZ 3.36 5.37 9.23 8.18 2.09 
Extinct Thalassiosira 6.42 10.45 6.55 8.79 11.34 
Warm water 7.34 3.88 6.55 4.55 23.28 



















Depth below sea floor (m) 566.00 566.25 566.50 566.75 567.02 
n= 380 346 437 372 375 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 8.95 11.27 9.61 13.17 6.40 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.29 0.00 0.27 0.00 
Actinocyclus spp. 0.26 1.73 0.92 2.96 1.07 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 27.63 31.79 40.73 45.70 32.53 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.26 0.29 0.00 1.08 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.27 
Coscinodiscus spp. 2.89 1.45 1.60 1.34 1.33 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 1.05 1.16 0.46 1.88 0.27 
Denticulopsis delicata 1.84 2.02 1.83 0.81 2.13 
Denticulopsis cf. D.delicata 2.37 2.89 2.52 2.15 1.60 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.58 1.45 0.92 0.27 1.07 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 6.84 8.38 4.81 5.65 4.00 
Fragilariopsis cf. F. arcula 3.16 1.45 2.75 2.15 5.33 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.80 
Fragilariopsis laqueus 0.53 0.29 0.00 0.00 0.80 
Fragilariopsis sp. "football" 0.00 0.00 0.23 0.54 0.27 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.29 0.23 0.00 0.53 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.27 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 566.00 566.25 566.50 566.75 567.02 
n= 380 346 437 372 375 
Melosira charcotii 0.00 0.00 0.00 0.00 0.53 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.29 0.00 0.00 0.27 
Rhizosolenia antennata semispina 0.79 1.73 0.69 0.81 1.33 
Rhizosolenia spp. 0.00 0.87 0.46 0.00 0.53 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 1.05 0.87 0.46 0.00 1.07 
Rouxia sp. 2.37 1.16 1.14 1.88 1.07 
Shionodiscus frenguelliopsis 0.00 0.00 0.23 0.54 0.80 
Shionodiscus oestrupii 20.53 7.23 5.49 1.88 21.60 
Shionodiscus tetraoestrupii 0.00 0.00 0.23 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.29 0.23 0.00 0.00 
Stephanopixis turris 0.26 1.16 0.23 1.34 0.00 
Stephanopixis spp. 0.00 0.87 0.46 0.27 0.00 
Stellarima microtrias 5.79 5.78 6.86 4.84 2.13 
Stellarima stellaris 1.32 2.02 2.06 0.54 0.53 
Surirella sp. 0.00 0.00 0.00 0.00 0.27 
Synedropsis chetamii 0.00 0.00 0.00 0.00 0.27 
Synedropsis creanii 0.00 0.29 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.29 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 1.32 1.16 0.69 0.00 1.33 
Thalassiosira complicata 0.26 0.29 0.46 0.27 0.80 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.23 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 2.89 0.29 0.92 0.54 0.80 








Depth below sea floor (m) 566.00 566.25 566.50 566.75 567.02 
n= 380 346 437 372 375 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.27 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.53 0.87 1.37 1.88 1.60 
Trichotoxon reinboldii 0.26 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 27.63 31.79 40.73 45.70 32.53 
Freshwater 0.00 0.00 0.00 0.00 0.80 
Sea Ice 12.63 14.16 11.67 10.48 6.13 
POOZ 2.89 3.76 2.97 2.69 4.27 
Extinct Thalassiosira 8.42 10.40 12.81 8.06 8.00 
Warm water 22.89 10.40 8.24 4.30 22.40 



















Depth below sea floor (m) 567.27 567.51 567.75 567.99 568.25 
n= 352 365 357 389 353 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 8.24 4.93 10.64 5.66 7.37 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 0.00 0.26 0.28 
Actinocyclus spp. 1.70 1.64 1.12 1.29 1.70 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 48.58 62.19 48.18 59.90 47.03 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.27 0.28 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.28 
Coscinodiscus spp. 1.42 0.27 1.96 1.03 1.13 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.82 1.12 0.51 0.00 
Denticulopsis delicata 1.14 1.64 2.24 0.77 0.57 
Denticulopsis cf. D.delicata 0.85 1.92 1.68 2.31 0.57 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.70 1.37 3.64 0.51 2.27 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 3.98 1.37 1.68 2.31 11.05 
Fragilariopsis cf. F. arcula 2.84 2.19 2.24 1.80 1.70 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.27 0.00 0.26 0.00 
Fragilariopsis laqueus 1.42 0.00 0.84 0.00 0.28 
Fragilariopsis sp. "football" 0.00 1.10 0.56 0.00 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 567.27 567.51 567.75 567.99 568.25 
n= 352 365 357 389 353 
Melosira charcotii 0.00 0.00 0.00 0.26 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.85 1.10 1.40 1.29 0.28 
Rhizosolenia spp. 0.28 0.27 0.56 0.00 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.57 0.27 0.28 0.77 0.57 
Rouxia sp. 0.57 1.10 1.96 1.54 1.42 
Shionodiscus frenguelliopsis 0.28 0.00 0.00 0.00 0.85 
Shionodiscus oestrupii 9.94 2.74 3.64 2.06 2.55 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.26 0.00 
Stephanopixis turris 0.00 0.27 0.28 0.26 0.85 
Stephanopixis spp. 0.00 0.00 0.00 0.51 2.55 
Stellarima microtrias 2.56 5.75 6.44 5.14 3.68 
Stellarima stellaris 0.85 0.82 0.28 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.00 0.00 0.00 0.00 
Synedropsis creanii 0.00 0.00 0.28 0.26 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.27 0.28 0.00 0.00 
Thalassionema nitzschioides 0.57 0.00 0.28 0.26 0.57 
Thalassiosira complicata 0.00 0.27 0.28 0.00 0.57 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.28 0.00 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 1.99 0.55 1.68 1.29 0.00 








Depth below sea floor (m) 567.27 567.51 567.75 567.99 568.25 
n= 352 365 357 389 353 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.42 0.27 0.84 1.03 0.85 
Trichotoxon reinboldii 0.00 0.55 0.28 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 48.58 62.19 48.18 59.90 47.03 
Freshwater 0.00 0.00 0.00 0.26 0.00 
Sea Ice 6.53 7.12 8.12 7.46 14.73 
POOZ 3.13 1.92 2.80 2.57 1.70 
Extinct Thalassiosira 10.23 6.58 7.00 9.77 11.61 
Warm water 10.80 4.38 5.04 2.57 2.55 



















Depth below sea floor (m) 568.50 568.75 568.99 569.26 569.50 
n= 408 365 341 377 338 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 6.62 7.67 5.87 9.28 10.36 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.25 1.10 0.00 0.27 0.00 
Actinocyclus spp. 3.19 1.92 2.05 2.12 1.48 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 47.30 50.68 54.84 40.32 47.34 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.30 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.27 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.49 0.00 0.29 0.27 0.00 
Coscinodiscus spp. 0.49 0.55 0.88 1.33 0.30 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.74 0.00 0.88 0.80 0.59 
Denticulopsis delicata 0.98 0.82 0.59 1.59 1.18 
Denticulopsis cf. D.delicata 0.25 1.64 0.00 0.27 0.59 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.23 1.10 1.76 2.12 0.89 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 3.92 2.74 4.69 5.31 5.03 
Fragilariopsis cf. F. arcula 1.72 0.55 0.88 0.80 1.48 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.25 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.27 0.00 
Fragilariopsis laqueus 0.25 0.55 0.59 0.00 0.59 
Fragilariopsis sp. "football" 0.74 0.55 0.29 0.00 0.30 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.27 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 568.50 568.75 568.99 569.26 569.50 
n= 408 365 341 377 338 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.00 1.10 0.29 0.80 1.48 
Rhizosolenia spp. 0.49 0.27 0.00 0.27 0.30 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.49 0.55 0.29 0.27 0.30 
Rouxia sp. 1.23 1.10 0.00 0.27 1.18 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 2.70 1.92 2.05 2.65 2.37 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.74 0.27 0.88 1.59 0.59 
Stephanopixis spp. 0.49 0.82 0.88 2.39 0.89 
Stellarima microtrias 4.66 3.29 5.57 10.34 8.88 
Stellarima stellaris 0.25 0.00 0.88 0.27 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.00 0.88 0.00 0.00 
Synedropsis creanii 0.74 0.27 0.29 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.29 0.00 0.00 
Thalassionema nitzschioides 0.25 0.27 0.00 0.00 0.00 
Thalassiosira complicata 0.74 0.27 0.00 1.06 0.59 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.25 0.00 0.00 0.00 0.30 








Depth below sea floor (m) 568.50 568.75 568.99 569.26 569.50 
n= 408 365 341 377 338 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.74 0.82 0.59 1.59 1.18 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 47.30 50.68 54.84 40.32 47.34 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 8.58 6.03 10.26 15.65 13.91 
POOZ 0.98 2.19 0.88 2.39 2.66 
Extinct Thalassiosira 18.87 18.90 13.49 14.85 12.43 
Warm water 3.68 1.92 3.81 3.71 2.96 



















Depth below sea floor (m) 569.75 569.99 570.26 570.50 570.75 
n= 359 348 345 377 342 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 8.36 12.64 11.30 6.10 12.57 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.28 0.29 0.00 0.00 0.00 
Actinocyclus spp. 1.67 1.44 0.29 2.39 2.92 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 50.70 49.71 57.10 56.76 50.00 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.28 0.29 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.84 0.29 0.00 0.27 0.29 
Coscinodiscus spp. 0.56 0.00 0.29 0.80 1.75 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.84 2.01 0.58 0.27 1.46 
Denticulopsis delicata 1.39 0.86 1.74 1.06 3.80 
Denticulopsis cf. D.delicata 0.00 0.29 0.00 0.53 0.88 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.39 1.15 0.29 1.59 1.46 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 2.79 2.30 0.87 1.86 1.17 
Fragilariopsis cf. F. arcula 1.11 1.44 2.61 0.80 1.17 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 2.23 0.86 0.87 0.53 0.88 
Fragilariopsis sp. "football" 0.00 0.57 0.00 0.00 0.29 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.29 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 569.75 569.99 570.26 570.50 570.75 
n= 359 348 345 377 342 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.56 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.56 0.86 0.29 1.86 0.29 
Rhizosolenia spp. 0.28 0.00 0.00 0.80 0.58 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.28 0.29 0.00 0.00 0.00 
Rouxia sp. 0.84 0.29 1.45 0.80 0.29 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 4.46 7.47 7.54 9.55 4.68 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.58 
Stephanopixis turris 0.56 0.57 0.29 0.53 0.58 
Stephanopixis spp. 1.11 0.00 0.00 0.27 1.46 
Stellarima microtrias 5.01 3.45 4.64 3.45 1.46 
Stellarima stellaris 0.56 0.29 0.58 0.27 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 1.11 0.29 0.58 0.27 0.29 
Synedropsis creanii 1.39 0.86 0.00 0.27 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.28 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.28 0.00 0.00 0.53 0.29 
Thalassiosira complicata 0.00 0.00 0.00 0.27 0.58 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.00 0.57 0.00 0.00 0.00 








Depth below sea floor (m) 569.75 569.99 570.26 570.50 570.75 
n= 359 348 345 377 342 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 0.56 1.15 1.45 0.80 1.17 
Trichotoxon reinboldii 0.00 0.00 0.00 0.27 0.29 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 50.70 49.71 57.10 56.76 50.00 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 7.80 5.75 5.51 5.31 2.63 
POOZ 1.39 2.01 1.74 3.45 2.05 
Extinct Thalassiosira 9.75 10.06 7.25 7.43 9.36 
Warm water 5.85 9.77 8.70 10.08 6.14 



















Depth below sea floor (m) 571.00 571.24 571.73 571.99 572.24 
n= 345 398 336 338 312 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 11.59 11.81 6.85 5.03 8.33 
Actinocyclus octonarius 0.58 0.25 1.19 0.59 0.96 
Actinocyclus sp. 1 0.58 0.25 0.00 0.00 0.32 
Actinocyclus spp. 2.61 0.50 3.27 2.37 2.56 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 40.58 49.75 38.10 52.07 46.15 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.25 0.00 0.59 0.32 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 1.16 0.25 0.89 0.30 0.00 
Coscinodiscus spp. 0.87 0.25 0.60 0.30 0.64 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 1.16 1.51 0.00 0.30 0.00 
Denticulopsis delicata 0.29 0.75 0.30 0.30 1.28 
Denticulopsis cf. D.delicata 2.03 6.53 7.44 1.78 1.28 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.16 3.52 4.17 1.78 1.60 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 1.74 0.75 4.17 0.59 0.96 
Fragilariopsis cf. F. arcula 1.16 1.26 0.89 0.30 0.96 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.29 0.75 0.30 0.59 0.00 
Fragilariopsis sp. "football" 0.00 0.25 0.00 0.00 0.32 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.59 0.00 








Depth below sea floor (m) 571.00 571.24 571.73 571.99 572.24 
n= 345 398 336 338 312 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.25 0.00 0.30 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.58 2.51 0.60 2.96 1.92 
Rhizosolenia spp. 0.29 0.25 0.89 2.96 4.81 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.29 0.25 0.00 0.00 0.64 
Rouxia sp. 0.58 0.50 0.60 0.59 0.00 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 5.22 4.52 6.55 7.40 10.58 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 5.36 1.18 0.32 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.58 1.26 0.00 0.00 0.00 
Stephanopixis turris 0.58 0.00 0.89 0.00 0.32 
Stephanopixis spp. 1.16 0.25 1.19 1.18 0.32 
Stellarima microtrias 6.67 2.01 3.27 6.51 5.77 
Stellarima stellaris 1.16 0.00 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 2.03 0.00 0.30 0.89 0.32 
Synedropsis creanii 0.00 0.25 0.00 0.89 0.32 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.29 0.25 0.00 0.89 0.64 
Thalassiosira complicata 0.29 0.50 1.19 0.59 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.29 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 0.00 0.32 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.87 2.01 0.60 0.00 0.00 








Depth below sea floor (m) 571.00 571.24 571.73 571.99 572.24 
n= 345 398 336 338 312 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.45 1.51 1.49 2.66 1.92 
Trichotoxon reinboldii 0.00 0.00 0.30 0.30 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 40.58 49.75 38.10 52.07 46.15 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 8.41 2.76 7.44 7.10 6.73 
POOZ 2.32 4.27 2.38 6.80 4.81 
Extinct Thalassiosira 13.33 7.54 10.42 3.85 6.41 
Warm water 7.54 6.03 6.55 7.69 10.58 



















Depth below sea floor (m) 572.50 572.80 573.00 573.25 573.51 
n= 344 380 348 336 380 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 9.88 9.21 7.76 10.12 4.47 
Actinocyclus octonarius 2.03 1.84 2.01 1.19 0.79 
Actinocyclus sp. 1 0.58 0.00 0.57 0.00 0.26 
Actinocyclus spp. 2.03 3.16 4.31 0.89 2.89 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 48.84 59.47 55.46 49.11 50.00 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.30 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.26 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.58 0.26 0.00 0.60 0.26 
Coscinodiscus spp. 1.45 0.53 2.01 0.00 0.53 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.29 0.53 0.00 0.30 0.00 
Denticulopsis delicata 1.45 0.53 0.86 3.87 2.89 
Denticulopsis cf. D.delicata 1.16 1.84 1.15 0.60 0.79 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.29 0.53 0.29 0.00 1.05 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.29 0.00 0.29 0.00 0.00 
Fragilariopsis cf. F. arcula 1.16 0.26 0.00 0.89 3.68 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.00 0.00 0.00 0.00 0.79 
Fragilariopsis sp. "football" 0.00 0.00 0.00 0.30 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.26 








Depth below sea floor (m) 572.50 572.80 573.00 573.25 573.51 
n= 344 380 348 336 380 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.30 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.26 
Rhizosolenia antennata semispina 2.33 1.32 1.44 1.79 5.00 
Rhizosolenia spp. 0.29 0.53 1.15 1.49 1.05 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.53 
Rouxia sp. 0.29 0.00 0.29 0.60 0.53 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 1.45 2.89 6.61 9.23 7.37 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 1.45 2.89 2.01 0.60 0.53 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.58 0.79 0.29 0.00 1.05 
Stephanopixis spp. 3.78 0.53 2.59 0.60 1.05 
Stellarima microtrias 5.81 3.16 2.30 2.08 4.47 
Stellarima stellaris 0.00 0.00 0.00 0.30 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 1.16 1.58 0.00 2.08 1.05 
Synedropsis creanii 0.29 0.79 0.29 1.49 0.79 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 1.32 
Synedropsis spp. 0.00 0.00 0.00 1.49 0.00 
Thalassionema nitzschioides 1.16 0.79 0.29 0.30 0.26 
Thalassiosira complicata 0.58 0.00 0.29 0.30 0.53 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 0.00 0.26 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.87 0.26 0.29 1.79 1.32 








Depth below sea floor (m) 572.50 572.80 573.00 573.25 573.51 
n= 344 380 348 336 380 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 2.03 2.89 1.44 5.06 1.84 
Trichotoxon reinboldii 0.29 0.26 0.29 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 48.84 59.47 55.46 49.11 50.00 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 6.10 3.16 2.59 2.08 4.47 
POOZ 5.81 5.26 3.45 7.14 7.37 
Extinct Thalassiosira 9.01 3.42 6.32 4.46 3.95 
Warm water 1.74 3.42 6.61 9.82 7.37 



















Depth below sea floor (m) 573.75 574.00 574.25 574.50 574.75 
n= 352 370 300 354 343 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 7.10 2.70 3.00 2.82 5.54 
Actinocyclus octonarius 0.57 0.54 0.67 0.28 2.33 
Actinocyclus sp. 1 0.00 0.27 0.00 0.00 0.00 
Actinocyclus spp. 0.00 1.08 2.33 1.13 2.62 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 55.97 72.43 60.33 50.00 51.31 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.54 0.00 0.00 1.75 
Coscinodiscus spp. 0.57 0.54 0.33 0.85 0.87 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.00 0.00 
Denticulopsis delicata 2.27 2.70 3.67 3.11 1.46 
Denticulopsis cf. D.delicata 1.42 1.62 1.33 0.28 3.79 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.57 1.89 1.33 0.28 1.75 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.00 0.54 1.67 0.00 0.00 
Fragilariopsis cf. F. arcula 0.57 0.27 1.00 0.28 0.29 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.28 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "football" 0.57 0.00 0.33 0.00 1.17 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 573.75 574.00 574.25 574.50 574.75 
n= 352 370 300 354 343 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.27 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 2.56 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 4.26 2.70 6.00 2.26 2.62 
Rhizosolenia spp. 1.99 2.43 1.33 2.54 1.46 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.28 0.00 0.33 0.00 0.00 
Rouxia sp. 0.28 0.00 0.33 0.00 0.00 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 10.23 3.24 4.67 24.58 4.96 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.28 0.00 0.00 0.28 0.29 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.28 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 1.70 0.81 0.33 0.00 0.00 
Stellarima microtrias 4.55 1.89 2.67 2.54 3.50 
Stellarima stellaris 0.00 0.00 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.28 0.00 0.33 0.56 0.29 
Synedropsis creanii 0.28 0.00 0.33 0.28 0.29 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.28 0.00 0.00 0.00 0.00 
Thalassionema nitzschioides 0.28 0.27 0.67 0.85 0.87 
Thalassiosira complicata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.28 0.00 0.33 0.00 0.29 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.28 0.27 1.67 2.26 1.46 








Depth below sea floor (m) 573.75 574.00 574.25 574.50 574.75 
n= 352 370 300 354 343 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.70 1.08 1.67 2.54 0.87 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 55.97 72.43 60.33 50.00 51.31 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 4.55 2.43 4.33 2.54 3.50 
POOZ 6.53 4.05 8.67 5.65 4.66 
Extinct Thalassiosira 0.85 2.16 5.33 4.52 11.95 
Warm water 10.23 3.24 4.67 24.58 4.96 



















Depth below sea floor (m) 574.99 575.25 575.50 576.25 576.50 
n= 332 329 328 313 353 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 3.61 0.00 0.61 1.60 0.57 
Actinocyclus octonarius 1.51 0.00 0.00 0.00 0.57 
Actinocyclus sp. 1 0.60 0.00 0.30 0.00 0.00 
Actinocyclus spp. 2.41 0.61 0.30 0.64 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 68.98 74.16 71.95 60.38 72.24 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.60 0.30 0.00 0.32 0.00 
Coscinodiscus spp. 0.60 0.00 0.00 0.00 0.00 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.00 0.00 
Denticulopsis delicata 2.41 2.43 2.13 0.96 1.70 
Denticulopsis cf. D.delicata 1.20 0.00 0.00 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.30 0.00 0.91 0.00 0.00 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.30 0.30 0.91 0.32 0.28 
Fragilariopsis cf. F. arcula 0.00 0.30 0.91 0.64 0.57 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.60 3.34 3.66 1.92 0.00 
Fragilariopsis sp. "football" 0.30 0.30 0.00 0.00 1.13 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.32 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 574.99 575.25 575.50 576.25 576.50 
n= 332 329 328 313 353 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 1.81 2.43 3.35 2.24 0.00 
Rhizosolenia spp. 0.60 2.43 1.83 0.64 0.85 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia sp. 0.30 0.91 0.61 0.64 0.28 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 0.60 0.61 0.30 0.32 1.42 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 3.01 4.86 3.96 5.11 4.82 
Stellarima stellaris 0.00 0.30 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.60 0.30 0.00 0.00 0.00 
Synedropsis creanii 1.20 0.00 0.00 0.32 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.30 0.30 0.61 0.32 0.28 
Thalassionema nitzschioides 0.90 2.74 1.83 15.97 1.70 
Thalassiosira complicata 0.00 0.30 0.91 0.00 1.98 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.00 0.00 0.00 1.28 0.00 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.32 0.00 
Thalassiosira teres 0.60 0.00 0.30 0.00 0.28 








Depth below sea floor (m) 574.99 575.25 575.50 576.25 576.50 
n= 332 329 328 313 353 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 3.31 2.74 4.57 1.92 0.57 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 68.98 74.16 71.95 60.38 72.24 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 3.31 5.17 4.88 5.43 5.10 
POOZ 6.02 7.90 9.76 21.41 2.27 
Extinct Thalassiosira 3.92 0.61 1.22 5.43 13.03 
Warm water 0.60 0.91 0.30 0.32 1.42 



















Depth below sea floor (m) 576.75 577.00 577.50 577.76 577.99 
n= 388 323 349 338 325 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 0.77 0.62 0.57 0.89 0.62 
Actinocyclus octonarius 0.00 0.62 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.29 0.62 0.00 1.48 0.31 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 72.16 35.29 22.92 24.85 32.92 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.52 0.00 0.00 0.00 0.00 
Cocconeis costata var. 
antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.52 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.93 0.00 0.00 0.00 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.59 0.00 
Denticulopsis delicata 2.84 0.93 0.29 1.18 1.85 
Denticulopsis cf. D.delicata 0.77 0.00 0.29 0.89 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.62 0.57 0.00 0.31 
Diploneis sp. 0.00 0.00 0.00 0.30 0.00 
Eucampia antarctica 0.00 0.31 0.29 0.59 0.00 
Fragilariopsis cf. F. arcula 0.77 4.02 1.15 1.18 0.62 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 1.80 5.26 0.00 0.00 0.00 
Fragilariopsis sp. "football" 0.00 2.48 0.57 0.00 0.31 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 576.75 577.00 577.50 577.76 577.99 
n= 388 323 349 338 325 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.30 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 1.55 2.17 0.57 0.00 0.62 
Rhizosolenia spp. 1.03 1.86 0.86 0.89 1.23 
Rouxia antarctica 0.00 0.31 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.31 0.00 0.00 0.00 
Rouxia sp. 0.00 0.62 0.86 0.59 0.62 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 1.03 0.00 0.29 0.00 0.31 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.59 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.30 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 2.84 4.95 0.57 2.07 1.85 
Stellarima stellaris 0.26 0.00 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.52 0.00 0.29 0.59 0.00 
Synedropsis creanii 0.00 0.00 0.86 0.30 0.31 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 1.80 2.17 0.00 0.89 0.31 
Thalassionema nitzschioides 3.61 24.46 34.38 35.80 35.38 
Thalassiosira complicata 0.26 0.00 6.59 3.55 2.77 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.31 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 0.52 1.86 1.15 7.69 0.62 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 1.29 0.93 0.00 0.59 0.00 








Depth below sea floor (m) 576.75 577.00 577.50 577.76 577.99 
n= 388 323 349 338 325 
Thalassiosira cf. T. torokina 0.00 0.00 12.89 6.21 14.46 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.00 
Thalassiothrix antarctica 1.03 2.17 11.17 6.80 2.77 
Trichotoxon reinboldii 0.00 0.00 1.43 0.30 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 72.16 35.29 22.92 24.85 32.92 
Freshwater 0.00 0.00 0.00 0.30 0.00 
Sea Ice 2.84 5.26 0.86 2.66 1.85 
POOZ 6.70 30.65 48.71 50.59 39.38 
Extinct Thalassiosira 4.90 9.29 22.06 18.64 19.69 
Warm water 1.29 0.00 0.29 0.59 0.31 



















Depth below sea floor (m) 578.25 579.50 579.75 580.00 580.25 
n= 352 333 309 336 323 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 0.00 1.20 0.32 0.60 0.93 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 0.00 0.00 0.00 
Actinocyclus spp. 1.70 0.30 0.65 0.30 0.93 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 29.26 30.63 37.22 34.82 23.84 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.28 0.00 0.00 0.00 0.31 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.30 0.00 
Coscinodiscus spp. 0.28 0.30 0.65 0.60 0.00 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.00 0.00 
Denticulopsis delicata 0.85 0.90 0.00 0.30 0.93 
Denticulopsis cf. D.delicata 0.00 0.90 1.94 1.49 1.86 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.57 0.60 1.62 1.49 1.86 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 1.14 1.20 0.97 0.30 0.93 
Fragilariopsis cf. F. arcula 0.57 0.30 0.00 0.30 0.00 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "football" 0.28 0.00 0.32 0.60 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 578.25 579.50 579.75 580.00 580.25 
n= 352 333 309 336 323 
Melosira charcotii 0.00 0.00 0.00 0.00 0.62 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.57 0.30 0.32 2.68 2.17 
Rhizosolenia spp. 0.57 0.60 0.65 1.19 2.48 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia sp. 0.57 0.30 0.65 0.30 0.00 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 0.00 0.60 0.00 0.60 0.00 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 1.42 4.20 2.59 1.49 5.57 
Stellarima stellaris 0.00 0.00 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.00 0.65 0.00 0.00 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.57 0.00 0.00 0.30 0.00 
Thalassionema nitzschioides 22.44 36.04 33.33 44.94 42.41 
Thalassiosira complicata 3.41 1.80 0.65 0.60 1.24 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 2.27 0.90 1.29 0.89 2.79 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.28 0.00 0.32 0.00 0.00 








Depth below sea floor (m) 578.25 579.50 579.75 580.00 580.25 
n= 352 333 309 336 323 
Thalassiosira cf. T. torokina 23.30 1.80 1.29 0.00 1.24 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.00 0.31 
Thalassiothrix antarctica 0.57 0.60 0.32 2.98 1.24 
Trichotoxon reinboldii 0.00 0.00 0.00 0.00 0.00 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 29.26 30.63 37.22 34.82 23.84 
Freshwater 0.00 0.00 0.00 0.00 0.62 
Sea Ice 2.56 5.41 3.56 1.79 6.50 
POOZ 25.85 37.84 35.28 51.49 48.61 
Extinct Thalassiosira 38.35 21.02 17.80 4.46 13.93 
Warm water 0.00 0.60 0.00 0.60 0.00 



















Depth below sea floor (m) 580.50 580.75 581.00 581.23 581.50 
n= 332 309 344 335 359 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 0.60 2.27 0.58 2.69 0.84 
Actinocyclus octonarius 0.00 0.00 0.00 0.00 0.00 
Actinocyclus sp. 1 0.00 0.00 0.00 0.30 0.00 
Actinocyclus spp. 1.20 1.29 0.00 1.19 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 26.20 44.01 38.66 69.25 81.89 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.30 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.30 0.65 0.00 0.30 0.28 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.32 0.00 0.00 0.00 
Denticulopsis delicata 0.60 1.29 0.87 0.90 0.56 
Denticulopsis cf. D.delicata 5.12 0.97 1.16 0.00 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.81 1.62 0.00 1.49 0.28 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.00 0.00 0.29 0.30 0.00 
Fragilariopsis cf. F. arcula 0.30 0.65 1.45 0.30 0.28 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "football" 0.00 0.00 1.45 0.00 0.00 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 580.50 580.75 581.00 581.23 581.50 
n= 332 309 344 335 359 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata semispina 1.51 4.53 1.74 1.19 0.84 
Rhizosolenia spp. 3.31 8.41 4.94 2.99 1.39 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.30 0.00 
Rouxia sp. 0.30 0.32 2.33 0.90 0.84 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 0.30 0.65 1.45 0.30 0.00 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.30 0.32 0.29 0.30 0.28 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 0.90 0.65 0.58 2.39 1.11 
Stellarima stellaris 0.00 0.00 0.00 0.00 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.32 0.00 0.30 0.00 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.00 0.29 0.00 0.28 
Thalassionema nitzschioides 51.20 23.95 35.76 8.06 1.67 
Thalassiosira complicata 0.00 0.97 2.91 1.19 0.56 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.00 0.00 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 2.41 3.24 2.33 1.79 1.39 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.60 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 580.50 580.75 581.00 581.23 581.50 
n= 332 309 344 335 359 
Thalassiosira cf. T. torokina 0.30 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.00 0.00 0.00 0.30 0.00 
Thalassiothrix antarctica 1.51 1.62 1.16 0.60 4.46 
Trichotoxon reinboldii 0.30 0.00 0.00 0.30 1.39 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 26.20 44.01 38.66 69.25 81.89 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 0.90 0.65 0.87 2.69 1.11 
POOZ 56.93 33.33 40.99 11.94 9.75 
Extinct Thalassiosira 4.22 6.15 6.98 5.37 3.62 
Warm water 0.30 0.97 1.45 0.30 0.00 



















Depth below sea floor (m) 581.74 583.00 583.27 583.50 583.75 
n= 344 369 350 345 320 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 0.87 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.00 0.29 0.00 0.63 
Actinocyclus sp. 1 0.29 0.27 0.29 0.29 0.00 
Actinocyclus spp. 1.16 0.00 0.00 0.00 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 62.79 61.25 77.14 67.54 70.94 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.29 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.00 0.00 0.00 0.31 
Coscinodiscus oculus-iridis 0.00 0.00 0.00 0.00 0.00 
Coscinodiscus spp. 0.00 0.27 0.00 0.00 0.00 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.00 0.00 
Denticulopsis delicata 0.87 2.71 1.71 2.32 3.44 
Denticulopsis cf. D.delicata 4.94 0.27 1.14 0.29 0.00 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 1.45 0.00 1.71 0.29 0.31 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.00 0.27 0.29 0.87 0.63 
Fragilariopsis cf. F. arcula 2.03 0.81 0.57 0.87 0.63 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.29 0.00 0.00 0.00 0.31 
Fragilariopsis sp. "football" 0.58 0.81 0.00 0.58 1.56 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 581.74 583.00 583.27 583.50 583.75 
n= 344 369 350 345 320 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.00 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.27 0.00 0.00 0.00 
Rhizosolenia antennata semispina 0.87 1.63 0.00 1.45 0.00 
Rhizosolenia spp. 1.74 1.36 0.00 0.87 0.00 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia sp. 0.29 0.54 0.00 0.00 0.00 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 3.20 5.42 4.86 4.35 5.31 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.00 0.27 0.00 0.00 0.63 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.29 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 0.87 1.36 2.29 7.54 6.25 
Stellarima stellaris 0.00 0.54 1.14 1.16 0.00 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.00 0.81 0.00 0.29 0.94 
Synedropsis creanii 0.29 0.00 0.29 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.00 0.81 0.00 0.00 0.00 
Thalassionema nitzschioides 1.16 1.36 0.57 1.16 1.56 
Thalassiosira complicata 1.74 1.36 0.57 0.00 1.25 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 14.36 0.00 0.29 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 7.85 0.54 0.86 0.87 0.63 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.00 0.27 0.29 0.29 1.25 








Depth below sea floor (m) 581.74 583.00 583.27 583.50 583.75 
n= 344 369 350 345 320 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.29 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.87 0.00 0.00 0.58 0.00 
Thalassiothrix antarctica 2.91 1.08 0.86 0.87 0.63 
Trichotoxon reinboldii 0.58 0.54 0.00 0.29 0.31 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 62.79 61.25 77.14 67.54 70.94 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 0.87 1.63 2.57 8.41 6.88 
POOZ 13.37 5.15 2.29 4.64 3.13 
Extinct Thalassiosira 12.21 17.34 6.86 8.99 5.63 
Warm water 3.20 5.96 6.00 5.51 5.31 



















Depth below sea floor (m) 583.98 585.00 585.25 585.50 585.75 
n= 338 318 317 348 326 
Achnantes groenlandica 0.00 0.00 0.00 0.00 0.00 
Actinocyclus ingens 0.00 0.00 0.00 0.00 0.00 
Actinocyclus karstenii 0.00 0.00 0.00 0.00 0.00 
Actinocyclus octonarius 0.00 0.63 0.00 1.15 0.31 
Actinocyclus sp. 1 0.00 2.20 0.00 1.72 0.00 
Actinocyclus spp. 0.89 3.14 0.32 1.44 0.00 
Actinoptychus senarius 0.00 0.00 0.00 0.00 0.00 
Chaetoceros rs 61.83 69.18 60.25 64.37 70.25 
Chamaepinnularia cymatopleura 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata 0.00 0.00 0.00 0.00 0.00 
Cocconeis costata var. antarctica 0.00 0.00 0.00 0.00 0.00 
Cocconeis sp. 0.00 0.31 0.00 0.00 0.00 
Coscinodiscus oculus-iridis 0.59 0.00 0.32 0.00 0.00 
Coscinodiscus spp. 0.30 0.94 0.00 0.86 0.31 
Craticula sp. 1 0.00 0.00 0.00 0.00 0.00 
Craticula sp. 2 0.00 0.00 0.00 0.00 0.00 
Dactilosiolen antarcticus 0.00 0.00 0.00 0.00 0.00 
Denticulopsis delicata 3.85 3.77 2.52 2.59 3.37 
Denticulopsis cf. D.delicata 0.00 0.00 0.00 0.57 1.23 
Denticulopsis lauta 0.00 0.00 0.00 0.00 0.00 
Denticulopsis maccollumi 0.00 0.00 0.00 0.00 0.00 
Denticulopsis simonsenii 0.00 0.00 0.00 1.15 1.23 
Diploneis sp. 0.00 0.00 0.00 0.00 0.00 
Eucampia antarctica 0.59 0.31 0.32 0.00 0.00 
Fragilariopsis cf. F. arcula 0.59 1.57 0.32 0.86 2.15 
Fragilariopsis aurica 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis clementia 0.30 0.00 0.32 0.00 0.31 
Fragilariopsis cf. F. curta 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis laqueus 0.00 0.00 0.00 0.29 0.92 
Fragilariopsis sp. "football" 0.30 0.00 0.00 0.29 0.31 
Fragilariopsis sp."skinny" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sublinearis 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis weaveri 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "1" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis sp. "2" 0.00 0.00 0.00 0.00 0.00 
Fragilariopsis spp. 0.00 0.00 0.00 0.00 0.00 
Grammatophora sp. 0.00 0.00 0.00 0.00 0.00 








Depth below sea floor (m) 583.98 585.00 585.25 585.50 585.75 
n= 338 318 317 348 326 
Melosira charcotii 0.00 0.00 0.00 0.00 0.00 
Navicula sp. 0.00 0.00 0.00 0.00 0.00 
Nitzschia cf. N. lecointei 0.00 0.00 0.00 0.00 0.00 
Paralia spp. 0.00 0.31 0.00 0.00 0.00 
Pinnularia spp. 0.00 0.00 0.00 0.00 0.00 
Proboscia barboi 0.00 0.00 0.00 0.00 0.00 
Rhaphoneis sp. 0.00 0.00 0.00 0.00 0.00 
Rhizosolenia antennata hiemalis 0.00 0.00 0.32 0.00 0.00 
Rhizosolenia antennata semispina 0.89 0.94 6.94 3.74 0.61 
Rhizosolenia spp. 0.30 0.31 4.10 2.01 0.31 
Rouxia antarctica 0.00 0.00 0.00 0.00 0.00 
Rouxia diploneides 0.00 0.00 0.00 0.00 0.00 
Rouxia sp. 0.30 0.00 0.32 0.57 0.00 
Shionodiscus frenguelliopsis 0.00 0.00 0.00 0.00 0.00 
Shionodiscus oestrupii 5.62 1.89 0.32 0.57 3.37 
Shionodiscus tetraoestrupii 0.00 0.00 0.00 0.00 0.00 
Shionodiscus cf. S. tetraoestrupii 0.30 0.31 0.00 0.29 0.31 
Stauroneis cf. S. anceps 0.00 0.00 0.00 0.00 0.00 
Staurosira sp. 0.00 0.00 0.00 0.00 0.00 
Stephanogonia spp. 0.00 0.00 0.00 0.00 0.00 
Stephanopixis turris 0.00 0.00 0.00 0.00 0.00 
Stephanopixis spp. 0.00 0.00 0.00 0.00 0.00 
Stellarima microtrias 10.06 5.03 5.99 5.75 3.99 
Stellarima stellaris 1.48 0.63 0.00 0.00 0.92 
Surirella sp. 0.00 0.00 0.00 0.00 0.00 
Synedropsis chetamii 0.89 0.31 0.00 0.00 0.31 
Synedropsis creanii 0.00 0.00 0.00 0.00 0.00 
Synedropsis sp. "long" 0.00 0.00 0.00 0.00 0.00 
Synedropsis spp. 0.59 0.00 0.32 0.00 0.31 
Thalassionema nitzschioides 0.89 0.63 7.89 3.16 1.84 
Thalassiosira complicata 1.18 2.20 0.00 0.00 0.00 
Thalassiosira fasciculata 0.00 0.00 0.00 0.00 0.00 
Thalassiosira inura 0.00 0.00 0.32 0.29 0.00 
Thalassiosira kolbei 0.00 0.00 0.00 0.00 0.00 
Thalassiosira oliverana 1.18 1.26 0.63 1.15 1.53 
Thalassiosira oliverana sparsa 0.00 0.00 0.00 0.00 0.00 
Thalassiosira teres 0.30 0.31 0.32 0.00 0.00 








Depth below sea floor (m) 583.98 585.00 585.25 585.50 585.75 
n= 338 318 317 348 326 
Thalassiosira cf. T. torokina 0.00 0.00 0.00 0.00 0.00 
Thalassiosira cf. T. grunowii 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "tiny" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira sp. "stressed" 0.00 0.00 0.00 0.00 0.00 
Thalassiosira spp. 0.89 0.31 0.32 0.57 0.61 
Thalassiothrix antarctica 1.78 0.63 1.89 1.44 0.00 
Trichotoxon reinboldii 0.89 0.31 1.58 1.72 4.29 
Triceratium spp. 0.00 0.00 0.00 0.00 0.00 
Trinacria spp. 0.00 0.00 0.00 0.00 0.00 
centric spiny 0.00 0.00 0.00 0.00 0.00 
pennate sp. 0.00 0.00 0.00 0.00 0.00 
      Chaetoceros rs 61.83 69.18 60.25 64.37 70.25 
Freshwater 0.00 0.00 0.00 0.00 0.00 
Sea Ice 10.65 5.35 6.31 5.75 3.99 
POOZ 5.62 3.77 18.93 11.21 8.28 
Extinct Thalassiosira 6.80 6.60 5.99 5.46 3.37 
Warm water 7.10 2.52 0.32 0.57 4.29 
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